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FOREWORD 
It is a pleasure to provide the 104th Annual Report of 
the UNLAgricultural Research Division (ARD). This 
report contains lists of current faculty; active research 
projects; refereed journal articles. books and book 
chapters. and theses and dissertations published; 
germplasm!cultivars released; and patents awarded. 
Also included are brief descriptions of selected research 
and the financial report for the period July 1. 1989 
through June 30. 1990. This report was compiled in 
compliance with the intent of the law of the State of 
Nebraska that established the Nebraska Agricult ural 
Experiment Station on March 31, 1887. 
Faculty conducting research in agriculture, home 
economics and natural resources in the Institute of 
Agriculture and Natural Resources and the College of 
Home Economics carry research appointments in the 
Agricultural Research Division. Most faculty are on 
joint appointments with teaching responsibilities in the 
College of Agricult ural Sciences and Natural Resources 
or the College of Home Economics or serve as Extension 
Specialists with appointments in the Cooperative 
Extension Division. As of June 30,1990, over 136 full-
time equivalents in the Agricult ural Research Division 
were distributed among 270 faculty members. These 
faculty are located on the East Campus of the Univer-
sity of Nebraska- Lincoln and at District Research and 
Extension Centers at Clay Center, Concord, North 
Platte, and Scottsbluff. The Agricultural Research and 
Development Center near Mead, Nebraska, serves as 
the primary site for field research with crops, trees, and 
livestock conducted by faculty located on the East 
Campus. 
The Agricultural Research Division is charged with 
conducting fundamental and applied research that 
provides solutions to priority problems facing 
Nebraska's agricultural and food industries, developes 
information essential for managing our natural re-
sources and maintaining a quality environment, and 
enhances the quality of life for Nebraskans. All re-
search activities are carried ou t as a part of one or more 
peer-reviewed, USDA-approved projects. There are 
currently more than 300 research projects supported 
by ARD resources. Continued investment in research is 
essential to the long-term profitability of agriculture 
and the economic well being of Nebraska. A goal of 
ARD is to carry out research that will enhance our 
farmers' and ranchers' ability to produce and market 
quality food and other agricultural products that have 
consumer acceptance and that are competitive in the 
world marketplace. This requires continued invest-
ments in research on reducing inpu t costs in a effort to 
enhance profitability. Equally important is research 
designed to diversify the crops and animals produced in 
Nebraska, to add value to agricultural commodities 
before transporting them from the state, and to more 
effectively market our products. Research focusing on 
environmental quality and natural resource conserva-
tion is important for the well-being of Nebraskans and 
long-term sustainability of agriculture. Human 
development, human nutrition, and consumerbehav-
ioral research is essential for enhancing the health, 
cconomic well-being and quality oflife of Nebraska 
citizens. 
Major emphasis during the past year has been placed 
on implementing high priority research programs 
identified in the Institute of Agriculture and Natural 
Resources StrategiC and Action Plans. Programs have 
been enhanced and in some cases initiated through a 
combination of resource redirection and addition of a 
limited amount of new resources. Programs in plant 
biotechnology, water science, sustainable agriculture, 
human nutrition, industrial agricultural products, and 
international trade have been strengthened. New 
programs in aquaculture and poultry pathology were 
initiated. Funds provided by the Nebraska Legislature 
through the Nebraska Research Initiative and special 
appropriations have been instrumental in strengthen-
ing research capability in several high priority pro-
grams. One issue of a new magazine "Research Ne-
braska" was published. The purpose of the magazine is 
to provide our clientele groups with examples of 
exciting research being carried out by ARD scientists 
and to bring the latest research results to producers, 
agribusiness, firms, natural resource managers, and 
other interested citizens. 
Results derived from various projects are published 
in scientific journals, trade magaZines, bulletins, books, 
UNL publications, and departmental reports. These 
research results then become the information base for 
educational programs and publications prepared by the 
University of Nebraska Cooperative Extension Division. 
Reprints of most journal articles may be obtained by 
writing directly to the authors. 
Researchers in the Agricultural Research Division are 
part ofa national network of Agricultural Experiment 
Station scientists located at Land Grant Universities 
across the United States. Nebraska scientists are 
current ly involved in approximately 65 regional projects 
in which they collaborate with researchers at other 
universities to address priority problems of regional 
importance. High priority is given to working coopera-
tively with scientists having similar interests who are 
employed by the USDAAgricultural Research Service 
and Forest Service. There are currently about 28 
federally-supported scientists located on the East 
Campus and approximately 50 scientists at the Roman 
L. Hruska U.S. Meat Animal Research Center at Clay 
Center who workjointly with ARD researchers. A 
number of ARD scientists are also involved in coopera-
tive research programs with faculty on the UNL City 
Campus and the University of Nebraska Medical 
Center. 
For additional information regarding the Agricultural 
Research Division program, contact the Office of the 
Dean and Director, 207 Agricultural HalL University of 
Nebraska, Lincoln, Nebraska 68583-0704. 
Darrell W. Nelson, Dean 
Agricultural Research Division and 
Director, NebraskaAgricultural Experiment Station 
U niversi ty of Nebraska 
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ANNUAL REPORT 
Faculty 

Agricultural Research Division 
Faculty 
Rank Rsch Ext Tch Other Area of Responsibility 
---------------------------------------
Agricultural Comm unications 
Gary Vacin Professor 
Richard L. Fleming Professor 
James W. King Associate Professor 
Daniel B. Lutz Professor 
Terrence Meisenbach Assistant Professor 
Charlotte Murphy Assistant Instructor 
James K. Randall Professor 
Edward F. Vitzthum1 Associate Professor 
Myra Wilhite1 Associate Professor 
Agricultural Economics 
Sam M. Cordes2 Assistant Professor 
J. David Aiken Associate Professor 
Dale G. Anderson Professor 
Azzeddine Azzam Assistant Professor 
Maurice E. Baker Professor 
Dennis Conley Assistant Professor 
Glenn A. Helmers Professor 
Bruce B. Johnson Professor 
H. Douglas Jose Professor 
James G. Kendrick1 Professor 
Lynn H. Lutgen Associate Professor 
Raymond E. Massey2 Assistant Professor 
Timothy A. Park2 Assistant Professor 
Wesley F. Peterson2 Associate Professor 
George H. Pfeiffer Associate Professor 
Jeffrey S. Royer2 Associate Professor 
Raymond J. Supalla Professor 
Michael S. Turner Professor 
Agricultural Education 
Allen G. Blezek Professor 
Leverne A. Barrett Associate Professor 
Roy D. Dillon Professor 
Richard M. Foster Professor 
James T. Horner Professor 
lEnded research appointment during 1989-90 
2Began research appointment during 1989-90 
0.19 
0.25 
0.20 
0.10 
0.22 
0.10 
0.10 
0.25 
0.10 
0.16 
0.55 
0.60 
0.70 
0.45 
0.35 
0.60 
0.47 
0.20 
0.30 
0.25 
0.60 
0.75 
0.25 
0.50 
0.75 
0.15 
0.15 
0.25 
0.30 
0.40 
0.15 
0.53 0.19 0.09 Head 
0.57 0.18 Marketing 
0.80 Special Projects 
0.80 0.10 News 
0.58 0.20 Publications/Visual Aids 
0.90 News 
0.90 Radio 
0.75 Environmental Programs 
0.80 0.10 Educational Media 
0.30 0.30 0.24 Head 
0.35 0.10 Ag. & Natural Resource Law 
0.40 Marketing 
0.30 Quantitative Methods 
0.55 Resource Economics 
0.65 Agribusiness Management 
0.40 Farm Mgmt. & Production 
0.53 Resource & Comm. Economics 
0.80 Farm Management 
0.20 0.80 Interim Head 
0.70 Marketing 
0.75 Farm Management 
0.40 Quantitative Methods 
0.25 International Trade 
0.75 Farm and Ranch Management 
0.50 Agribusiness Management 
0.25 Resource Economics 
0.55 0.30 Agribusiness Management 
0.10 0.70 Head, Leadership 
0.75 Teacher Effectiveness 
0.70 Curriculum, Advanced 
Studies & Development 
0.60 Advanced Studies and 
Development 
0.25 0.60 Leadership, Advanced 
Studies & Development 
Rank 
Agronomy 
Robert C. Shearman2 Professor 
Bruce E. Anderson Associate Professor 
David J. Andrews Professor 
Timothy J. Arkebauer2 Assistant Professor 
P. Stephen Baenziger Associate Professor 
Ralph B. Clark Professor 
Max Clegg Associate Professor 
William A. Compton Professor 
Nora D'Croz-Mason Assistant Professor 
John W. Doran Professor 
Jerry D. Eastin Professor 
James R. Ellis Associate Professor 
Charles A. Francis Professor 
Kenneth D. Frank Associate Professor 
John O. Fritz2 Assistant Professor 
George L. Graef Assistant Professor 
Robert Graybosch Assistant Professor 
Michael D. Jawson 1 Assistant Professor 
Blaine Johnson Assistant Professor 
Alice J. Jones Associate Professor 
Lowell Klepper Associate Professor 
Donald J. Lee2 Assistant Professor 
David T. Lewis Professor 
Jerry Maranville Professor 
Alexander Martin Professor 
Stephen C. Mason Associate Professor 
Ro bert A. Masters Assistant Professor 
Dennis McCallister Associate Professor 
Lloyd N. Mielke Professor 
Kenneth Moore Associate Professor 
M. Rosalind Morris 1 Professor 
David A. Mortensen Assistant Professor 
Lowell E. Moser Professor 
Lenis A. Nelson Professor 
Scott J. Nissen Assistant Professor 
Jeffrey Pedersen2 Associate Professor 
Edwin J. Penas Associate Professor 
C. James Peterson Associate Professor 
James F. Power Professor 
William L. Powers Professor 
Donald H. Sander Professor 
1 Ended research appointment during 1989-90 
2Began research appointment during 1989-90 
Rsch 
0.40 
0.40 
0.25 
0.85 
0.75 
0.85 
0.70 
1.00 
0.85 
0.25 
0.50 
0.85 
0.75 
0.80 
0.50 
1.00 
0.40 
0.40 
0.85 
0.33 
0.40 
0.40 
0.80 
0.75 
0.18 
0.50 
0.55 
0.25 
0.80 
0.50 
Ext Tch Other Area of Responsibility 
0.30 0.30 Head 
0.60 Forage Management 
0.75 Millet and Sorgh urn Breeding 
0.15 Crop Environment Physiology 
0.25 Small Grains Breeding and 
Genetics 
USDA Sorghum Physiology 
0.15 Crop Physiology 
0.30 Corn Breeding 
Popcorn Breeding 
USDA Soil Biochemistry 
0.15 Crop Physiology 
USDA Soil Microbiology 
0.75 Crop Production 
0.50 Soil Testing 
USDA Forage Quality & Management 
0.15 Soybean Breeding 
USDA Wheat Genetics 
0.25 Soil Microbiology 
0.20 Quantitative Genetics 
0.50 Soil Conservation 
Crop Physiology 
0.60 Plant Genetics 
0.60 Soil Genesis and Classification 
0.15 Sorghum Physiology 
0.67 Weed Science 
0.60 Crop Production 
USDA Range Weed Control 
0.60 Soil Chemistry 
USDA Soil Physics 
USDA Forage Quality 
0.20 Cytogenetics 
0.25 Weed Science 
0.82 Forage Physiology, Teaching 
Coordinator 
0.50 Crop Variety Evaluation/New 
Crops 
0.20 Weed Physiology 
USDA Sorghum Genetics & Breeding 
0.75 Soil Fertility 
USDA Wheat Genetics 
USDA Soil Fertility 
0.20 Soil Physics 
0.50 Soil Fertility 
2 
(Agronomy continued) 
James S. Schepers Associate Professor 
Patrick J. Shea Associate Professor 
Joseph H. Skopp Associate Professor 
Robert C. Sorensen Professor 
Roy F. Spalding Professor 
James E. Specht Professor 
Paul E. Staswick Assistant Professor 
Robert N. Stougaard Assistant Professor 
James Stubbendieck Professor 
Charles Y. Sullivan Professor 
Dale Swartzendruber Professor 
Mary Thomas-Compton Assistant Professor 
Gary E. Varvel Associate Professor 
Kenneth P. Vogel Professor 
Steven S. Waller Professor 
Daniel T. Walters Assistant Professor 
Wallace W. Wilhelm Associate Professor 
Wayne C . Youngquist Assistant Professor 
Animal Science 
Elton D. Aberle Professor 
William T. Ahlschwede 1 Associate Professor 
Mary M. Beck Associate Professor 
Gary L. Bennett Assistant Professor 
Dennis R. Brink Professor 
Robert A. Britton Professor 
Chris R. Calkins Associate Professor 
Ronald K. Christenson Professor 
Edgar T. Clemens Professor 
John D. Crouse Associate Professor 
Larry V. Cundiff Professor 
Joan H. Eisemann Assistant Professor 
Calvin L. Ferrell Associate Professor 
J. Joe Ford Professor 
Earl W. Gleaves Professor 
Richard J. Grant2 Assistant Professor 
Keith E. Gregory Professor 
H. Edward Grot jan, Jr. Associate Professor 
Thomas G. Jenkins Associate Professor 
Rodger K. Johnson Professor 
Steven J. Jones Assistant Professor 
Jeffrey F. Keown Associate Professor 
James E. Kinder Professor 
1 Ended research appointment during 1989-90 
2Began research appointment during 1989-90 
0.80 
0.50 
0.25 
0.65 
0.80 
0.75 
0.25 
0.50 
0.90 
1.00 
0.55 
0.50 
0.75 
0.35 
0.30 
0.70 
0.30 
0.70 
0.70 
0.50 
0.25 
0.70 
0.60 
0.60 
0.50 
0.30 
0.60 
3 
0.75 
0.34 
0.70 
0.75 
0.30 
0.70 
0.20 
0.50 
0.75 
0.10 
0.20 
0.25 
0.50 
0.10 
0.45 
0.50 
0.25 
0.31 
0.30 
0.70 
0.30 
0.30 
0.50 
0.40 
0.40 
0.50 
0.40 
USDA Soil Chemistry 
Herbicide Dissipation 
Soil Physics 
Soil Fertility 
0.25 Hydrochemist 
Soybean Physiology and 
Breeding 
Molecular Genetics 
Weed Science 
Range Ecology and 
Management 
USDA Crop Physiology 
Soil Physics 
Popcorn Breeding 
USDA Soil Management 
USDA Grass Breeding 
Range Management and 
Improvement 
Soil Management 
USDA Crop Physiology 
Corn Breeding 
Head 
Swine Production 
Poultry Physiology 
USDA Systems 
Ruminant Nutrition 
Ruminant Biochemistry 
Meats 
USDA Physiology 
Gastroenteric Physiology 
USDA Meats 
USDA Breeding 
USDA Nutrition 
USDA Nutrition 
USDA Physiology 
Poultry Production 
Dairy Nutrition 
USDA Breeding 
Physiology 
USDA Breeding 
Swine Breeding 
Meats 
Dairy Management 
Beef Physiology 
Rank 
(Animal Science continued) 
Roger J. Kittok Associate Professor 
Terry J. Klopfenstein Professor 
Robert M. Koch Professor 
Mohammed Koohmaraie Assistant Professor 
Larry L. Larson Associate Professor 
Dan B. Laster Professor 
Donald G. Levis Professor 
Austin J. Lewis Professor 
Kreg A. Leymaster Associate Professor 
Roger W. Mandigo Professor 
Harry J. Mersmann1 Professor 
Noelle Muggli-Cockett Assistant Professor 
Merlyn K. Nielsen Professor 
Jerome C. Pekas2 Associate Professor 
Wilson G. Pond1 Professor 
Bruce D. Schanbacher 1 Professor 
Rick A. Stock Associate Professor 
Thomas W. Sullivan Professor 
L. Dale Van Vleck Professor 
John K. Ward1 Professor 
Thomas H. Wise Assistant Professor 
Jong-Tseng Yen Associate Professor 
Lawrence D. Young Associate Professor 
Dwane R. Zimmerman Professor 
Biochemistry 
Marion H. O'Leary Professor 
Herman W. Knoche Professor 
Raymond Chollet Professor 
Richard Dam Associate Professor 
Robert V. Klucas Professor 
Ricky J. Krueger Assistant Professor 
John P. Markwell Assistant Professor 
Ro bert J. Spreitzer Assistant Professor 
Fred W. Wagner Professor 
Biometry 
David B. Marx Professor 
Kent Eskridge Assistant Professor 
Robert F. Mumm Professor 
Anne Parkhurst Professor 
Walter W. Stroup Associate Professor 
1 Ended research appointment during 1989-90 
2Began research appointment during 1989-90 
Rsch Ext Tch Other Area of Responsibility 
0.85 0.15 Reproductive Physiology 
0.70 0.30 Ruminant Nutrition 
1.00 Research Geneticist 
USDA Meats 
0.50 0.50 Dairy Physiology 
USDA Reproductive Physiology 
0.25 0.75 Swine Physiology 
0.70 0.30 Swine Nutrition 
USDA Breeding 
0.60 0.40 Meats 
USDA Meats 
USDA Breeding 
0.60 0.40 Beef Breeding 
USDA Nutrition 
USDA Nutrition 
USDA Physiology 
0.50 0.50 Feedlot Nutrition 
0.65 0.35 Poultry Nutrition 
0.05 0.15 USDA Breeding and Genetics 
0.50 0.50 Beef Nutrition 
USDA Physiology 
USDA Nutrition 
USDA Breeding 
0.50 0.50 Swine Physiology 
0.45 0.25 0.30 Head, Enzymes 
0.80 0.20 Lipid Biochemistry 
0.90 0.10 Photosynthesis 
0.84 0.16 Nutritional Biochemistry 
0.90 0.10 Nitrogen Fixation 
0.85 0.15 Molecular Endocrinology 
0.90 0.10 Plant Biochemistry 
0.85 0.15 Plant Molecular Genetics 
0.90 0.10 Enzymes 
0.50 0.50 Head 
0.35 0.65 Statistical Consultant 
0.67 0.33 Statistical Consultant 
0.70 0.30 Statistical Consultant 
0.35 0.65 Statistical Consultant 
4 
Rank 
Biological Systems Engineering 
Glenn Hoffman Professor 
Leonard Bashford Professor 
Gerald R. Bodman Associate Professor 
Y. R. Chen Associate Professor 
Rangaswamy 
Chinnaswamy Assistant Professor 
James A. DeShazer Professor 
Elbert C. Dickey Professor 
Dean E. Eisenhauer2 Associate Professor 
John E. Gilley Associate Professor 
Robert D. Grisso Associate Professor 
G. L. Hahn Professor 
Milford A. Hanna Professor 
Terry A. Howell2 Professor 
David Jones Assistant Professor 
Louis I. Leviticus Professor 
Derrel L. Martin Associate Professor 
Timothy McDonald Assistant Professor 
Michael Meagher Assistant Professor 
George E. Meyer Associate Professor 
Jack A. Nienaber Associate Professor 
Dennis D. Schulte Professor 
LaVerne Stetson Professor 
Thomas L. Thompson Professor 
Kenneth Von Bargen Professor 
Darrell Watts Professor 
Agricultural Meteorology 
Blaine Blad Professor 
Kenneth Hubbard Associate Professor 
Shashi Verma Professor 
Elizabeth Walter-Shea Assistant Professor 
Albert Weiss Associate Professor 
Donald Wilhite Associate Professor 
Consumer Science and Education 
Gwendolyn Newkirk Professor 
E. Raedene Combs Associate Professor 
Kathy Prochaska-Cue2 Associate Professor 
Elizabeth Davis Assistant Professor 
1 Ended research appointment during 1989-90 
2Began research appointment during 1989-90 
Rsch 
0.35 
0.65 
0.25 
1.00 
0.75 
0.25 
0.75 
0.25 
0.57 
0.35 
0.65 
0.80 
0.75 
0.67 
0.70 
0.55 
0.40 
0.80 
0.25 
0.77 
0.85 
0.50 
0.50 
0.17 
0.50 
0.25 
0.25 
5 
Ext Tch Other Area of Responsibility 
0.50 0.15 Head 
0.35 Performance of Agri. Tractors 
0.75 Livestock Systems 
USDA Artificial Intelligence & Image 
Processing 
Grain Utilization 
0.25 Livestock Environment 
0.75 Soil & Water Conservation 
0.25 Surface Irrigation & 
Chemigation 
USDA Soil Erosion 
0.75 Agricultural Machinery 
USDA Livestock Housing & Stress 
Management 
0.23 0.20 Food and Nonfood Processing 
USDA Irrigation Scheduling 
0.65 Product Handling & Storage 
0.35 Tractor Testing 
0.20 Sprinkler Irrigation 
USDA Image Processing 
0.20 0.80 Food Engineering 
0.25 Plant Growth Modeling 
USDA Animal Calorimetry 
0.33 Pollution Control & Energy 
Systems 
USDA Agricultural Electricity 
0.30 Computerized Information 
Systems 
0.45 Agricultural Machinery Mgmt. 
0.60 Water Quality IIrrigation 
0.10 0.10 Head 
0.25 0.50 Agricultural Climatology 
0.23 Agricultural Meteorology 
0.15 Agricultural Meteorology 
0.35 0.15 Agricultural Meteorology 
0.15 0.35 Agricultural Climatology 
0.12 0.71 Chair 
0.50 Housing, Aged 
0.75 Family Management 
0.75 Family Economics 
Rank 
Entomology 
John E. Foster2 Professor 
Frederick P. Baxendale Associate Professor 
Stephen D. Danielson Assistant Professor 
Mary Ellen Dix Associate Professor 
Leon G. Higley2 Assistant Professor 
Tony Joern Associate Professor 
Wayne L. Kramer2 Assistant Professor 
Z B Mayo Professor 
Lance J. Meinke Assistant Professor 
James J. Petersen Professor 
Kenneth P. Pruess Professor 
Brett C. Ratcliffe Associate Professor 
David W. Stanley-
Samuelson Assistant Professor 
Gustave D. Thomas Professor 
Anthony J. Zera2 Assistant Professor 
Environmental Programs 
Roger E. Gold 1 Professor 
Jim Bushnell 1 ,2 Professor 
Shripat T. Kamble Associate Professor 
Edward F. Vitzhum 1 Associate Professor 
Food Science and Technology 
Steve L. Taylor Professor 
Lloyd B. Bullerman Professor 
Susan B. Cuppett Assistant Professor 
Glenn W. Froning Professor 
Robert W. Hutkins Assistant Professor 
David S. Jackson Assistant Professor 
Michael M. Meagher Assistant Professor 
John Rupnow Associate Professor 
Khem M. Shahani Professor 
Durward A. Smith Associate Professor 
Susan S. Sumner Assistant Professor 
Randy L. Wehling Associate Professor 
Michael G. Zeece Assistant Professor 
1 Ended research appointment during 1989-90 
2Began research appointment during 1989-90 
Rsch 
0.38 
0.25 
0.25 
0.80 
0.80 
0.80 
0.80 
0.55 
0.18 
0.10 
0.25 
0.25 
0.40 
0.60 
0.60 
0.75 
0.65 
0.70 
0.80 
0.55 
0.45 
0.40 
0.30 
0.50 
0.75 
Ext Tch Other Area of Responsibility 
0.50 0.12 Head 
0.75 Turf Insects 
0.75 Forage Insects 
USDA Shelterbelt Insects 
0.20 Insect Ecology 
1.00 Insect Ecology 
1.00 Medical Entomology 
0.20 Cytogenetics of Greenbugs 
0.20 Soil Insects 
USDA Livestock Entomology 
0.20 Aquatic Insects 
1.00 Insect Curator 
0.20 Insect Physiologist 
USDA Livestock Entomology 
1.00 Insect Endocrinology 
0.07 0.05 0.07 Director 
0.75 0.15 Environmental Programs 
0.75 Environmental Programs 
0.75 Environmental Programs 
0.34 0.26 Head and Food Toxicology 
0.10 0.30 Food Microbiology 
0.40 Food Lipids 
0.25 Poultry Products 
0.35 Food Biotechnology 
0.30 Cereals/Oilseeds Processing 
0.20 Food Engineering 
0.45 Food Biochemistry 
0.05 Food Chemistry 
0.60 Horticultural Food Crops 
Processing 
0.70 Food Microbiology 
0.50 Food Analysis 
0.25 Food Protein Chemistry 
6 
Rank Rsch Ext Tch Other Area of Responsibility 
--------~-------------------------------
Forestry, Fisheries and Wildlife 
Gary L. Hergenrader Professor 
James R. Brandle Associate Professor 
Ronald M. Case Professor 
Stephen G. Ernst Assistant Professor 
Mar k O. Harrell Associate Professor 
Ron J. Johnson Associate Professor 
Michael R. Kuhns Assistant Professor 
Edward J. Peters Associate Professor 
Willis J. Rietveld Professor 
Julie A. Savidge Assistant Professor 
David F. VanHaverbeke Professor 
Horticulture 
Paul E. Read Professor 
Dermot P. Coyne Professor 
Jay B. Fitzgerald Associate Professor 
William A. Gustafson Associate Professor 
Lauri Hodges Assistant Professor 
Garald L. Horst2 Associate Professor 
Edward J. Kinbacher 1 Professor 
Ellen T. Paparozzi Associate Professor 
Terrance P. Riordan Associate Professor 
Sotero S. Salac Associate Professor 
Robert C. Shearman 1 Associate Professor 
Durward A. Smith Associate Professor 
Roger D. Uhlinger Professor 
Human Development and the Family 
William N. Meredith Associate Professor 
Douglas A. Abbot Associate Professor 
John D. DeFrain Associate Professor 
Patricia Knaub 1 Professor 
Lois D. Schwab 1 Professor 
John C. Woodward Professor 
Human Nutrition and Food Service Management 
Judy Driskell Professor 
Julie Albrecht2 Assistant Professor 
Nancy M. Betts Associate Professor 
Constance Kies Professor 
Nancy Lewis2 Assistant Professor 
I Ended research appointment during 1989-90 
2Began research appointment during 1989-90 
0.17 
0.61 
0.40 
0.75 
0.25 
0.31 
0.25 
0.40 
0.40 
0.43 
0.96 
0.21 
0.25 
0.40 
0.75 
0.35 
0.50 
0.89 
0.81 
0.59 
0.18 
0.60 
0.25 
0.25 
0.05 
0.27 
0.25 
0.48 
0.50 
0.25 
0.49 
0.50 
0.44 
0.16 0.17 0.50 Head 
0.10 0.29 Forestry 
0.60 Wildlife 
0.25 Forestry 
0.75 Nebraska Forest Service 
0.43 0.26 Wildlife 
0.75 Forestry 
0.60 Fisheries 
USDA Forestry 
0.60 Wildlife 
USDA Forestry 
0.33 0.24 Head and Plant Tissue Culture 
0.04 Vegetable Breeding 
0.34 0.45 Ornamentals 
0.75 Fruit and Nut Crops 
0.60 Vegetable Production & 
Development 
0.25 Turfgrass Physiology and 
Management 
0.15 0.50 Turf Physiology 
0.50 Ornamentals 
0.11 Turf Breeding 
0.19 Ornamentals 
0.25 0.16 Turf 
0.27 0.55 Food Processing 
0.40 Post Harvest Vegetables 
0.10 0.65 Chair 
0.75 Family Strengths/Support 
0.10 0.40 Rural Family Crisis 
0.73 Dual Career Families -
Remarriage 
0.15 0.35 Rehabilitation of Handicapped 
Women 
0.52 Loneliness and Solitude 
0.10 0.40 Chair 
0.75 Ext. Food & Nutrition Spec. 
0.51 Nutrition 
0.50 Nutrition 
0.56 Nutrition 
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Rank Rsch Ext Tch Other Area of Responsibility 
Northeast Research and Extension Center 
Donald B. Hudman Professor 0.23 0.69 0.08 Director 
Michael C. Brumm Associate Professor 0.50 0.50 Animal Science 
William L. Kranz Assistant Professor 0.25 0.75 Ag. Engineering 
Terry L. Mader Associate Professor 0.50 0.50 Animal Science 
Russell S. Moomaw Professor 0.49 0.51 Agronomy 
Timothy A. Powell Assistant Professor 0.40 0.60 Ag. Economics 
Charles Shapiro Assistant Professor 0.50 0.50 Agronomy 
David P. Shelton Associate Professor 0.50 0.50 Ag. Engineering 
John F. Witkowski Professor 0.50 0.50 Entomology 
Panhandle Research and Extension Center 
Robert D. Fritschen Professor 0.42 050 0.08 Director 
Burton A. Weichenthal Professor 0.50 0.50 Associate Director and Animal 
Science 
Frank N. Anderson Associate Professor 0.50 0.50 Agronomy 
David D. Baltensperger Associate Professor 0.75 0.25 Agronomy 
Dale M. Groteleuschen Assistant Professor 0.50 0.50 Diagnostic Veterinary Science 
Gary L. Hein Assistant Professor 0.25 0.75 Entomology 
Eric D. Kerr Professor 0.50 0.50 Plant Pathology 
Drew Lyon2 Assistant Professor 0.50 0.50 Agronomy 
David S. Nuland 1 Assistant Professor 1.00 Horticulture 
Alex Pavlista Assistant Professor 0.25 0.75 Horticulture 
Patrick E. Reece Associate Professor 0.50 0.50 Agronomy 
James G. Robb Assistant Professor 0.50 0.50 Agricultural Economics 
Ivan G. Rush Professor 0.25 0.75 Animal Science 
John A. Smith Assistant Professor 0.50 0.50 Agricultural Engineering 
Robert G. Wilson Professor 0.50 0.50 Agronomy 
C. Dean Yonts Associate Professor 0.50 0.50 Agricultural Engineering 
Plant Pathology 
Anne K. Vidaver Professor 0.75 0.15 0.10 Head 
Martin B. Dickman Assistant Professor 0.85 0.15 Genetics of Host/Parasite 
Interactions 
Roy C. French Assistant Professor USDA Viruses and Nucleic Acids 
Stan G. Jensen Associate Professor USDA Corn and Sorghum Diseases 
Leslie C. Lane Associate Professor 0.85 0.15 Virus Diseases 
Willem G. Langenberg Professor USDA Virus Diseases 
Amit Mitra2 Assistant Professor 1.00 Plant Vector IPlant 
Transformation 
James Partridge Associate Professor 0.80 0.20 Corn and Sorghum Stalk Rot 
Thomas O. Powers Assistant Professor 0.85 0.15 Nematology 
James R. Steadman Professor 0.90 0.10 Epidemiology of Vegetable 
Diseases 
James L. Van Etten Professor 0.90 0.10 Microbial Physiology 
John E. Watkins Professor 0.25 0.75 Small Grains, Turf and Alfalfa 
Gary Y. Yuen Assistant Professor 0.85 0.15 Soilborne Diseases 
1 Ended research appointment during 1989-90 
2Began research appointment during 1989-90 
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South Central Research and Extension Center 
Charles L. Stonecipher Professor 
Joel Cahoon2 Assistant Professor 
Benjamin L. Doupnik, Jr. Professor 
Roger Elmore Assistant Professor 
Richard Ferguson Assistant Professor 
Leroy Peters Professor 
Fred W. Roeth Professor 
Roger Selley Associate Professor 
Southeast Research and Extension Center 
Loyd L. Young Professor 
Textiles, Clothing and Design 
Joan Laughlin Professor 
Patricia Cox Crews Assistant Professor 
Rita C. Kean Assistant Professor 
Ann C. Ziebarth2 Assistant Professor 
Veterinary Science 
John A. Schmitz Professor 
Paula J.F. Cray Assistant Professor 
Earl O. Dickinson2 Professor 
Ruben O. Donis2 Assistant Professor 
Alan R. Doster Associate Professor 
Gerald E. Duhamel Assistant Professor 
E. Denis Erickson Professor 
Alex Hoggl Professor 
Larry C. Hollis1,2 Associate Professor 
Clinton Jones2 Associate Professor 
Clayton L. Kelling Associate Professor 
Rodney A. Moxley Assistant Professor 
Fernando Osorio Assistant Professor 
Louis J. Perino2 Assistant Professor 
Marvin B. Rhodes Professor 
Duane N. Rice Associate Professor 
Daniel L. Rock1 Associate Professor 
Douglas G. Rogers Assistant Professor 
Gary P. Rupp Professor 
Norman Schneider Associate Professor 
1 Ended research appointment during 1989-90 
2Began research appointment during 1989-90 
Rsch 
0.14 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.25 
0.05 
0.37 
0.25 
0.25 
0.25 
0.65 
1.00 
0.90 
0.93 
0.95 
0.90 
0.07 
0.50 
0.80 
0.94 
0.90 
1.00 
0.50 
1.00 
0.07 
0.85 
0.90 
0.50 
1.00 
Ext Tch Other Area of Responsibility 
0.78 0.08 Director 
0.50 Agricultural Engineering 
0.50 Plant Pathology 
0.50 Agronomy 
0.50 Agronomy 
0.50 Entomology 
0.50 Agronomy 
0.75 Agricultural Economics 
0.87 0.08 Director 
0.11 0.52 Chair, Textiles 
0.75 Textile Conservation and 
Science 
0.75 Textiles and Apparel 
Merchandising/Marketing 
0.75 Rural Sociology/Labor 
Market Analysis 
0.15 0.20 Head 
Research Microbiology 
0.25 Preveterinary Advisor 
0.10 Molecular Virologist 
0.07 Diagnostic Pathology 
0.05 Diagnostic/Research Pathology 
0.10 Diagnostic Bacteriology 
0.88 0.05 Swine Diseases 
0.50 Beef Cattle Medicine 
0.20 Molecular Virologist 
0.06 Research Virology 
0.10 Diagnostic/Research Pathology 
Diagnostic/Research Virology 
0.50 Beef Cattle Medicine 
Imm unochemistry 
0.87 0.06 Dairy and Beef Cattle Diseases 
0.15 Research Virology 
0.10 Diagnostic/Research Pathology 
0.50 Director GPVEC, 
Beef Cattle Medicine 
Di.agnostic/Research Toxicology 
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Rank Rsch Ext Tch Other Area of Responsibility 
---------------------------------------
(Veterinary Science continued) 
S. Srikumaran Assistant Professor 0.85 0.15 Immunology 
Eva A. Wallner-
Pendleton2 Assistant Professor 0.40 0.60 Poultry Diseases 
Dale M. Webb2 Assistant Professor 1.00 Diagnostic Pathologist 
Water Center 
Roger E. Gold 1 Professor 0.18 0.07 0.05 0.70 Director 
Roy Spalding Professor 0.25 0.75 Water Center 
Robert Kuzelka Professor 0.50 0.20 0.30 Water Center 
Dale H. Vanderholm2 Professor 0.85 0.15 Water Center 
West Central Research and Extension Center 
Lavon J. Sumption Professor 0.46 0.47 0.07 Director 
Don D. Adams2 Associate Professor 0.50 0.50 Animal Science 
John B. Campbell Professor 0.50 0.50 Entomology 
Richard Clark Associate Professor 0.40 0.60 Agricultural Economics 
David M. Danielson Professor 1.00 Animal Science 
Delwyn D. Dearborn Professor 0.50 0.50 Associate Director 
Gene H. Deutscher Professor 0.28 0.72 Animal Science 
Gary W. Hergert Professor 0.50 0.50 Agronomy 
Jerre Johnson Professor 1.00 Veterinary Science 
Norman L. Klocke Associate Professor 0.50 0.50 Agricultural Engineering 
Dale T. Lindgren Associate Professor 0.50 0.50 Horticulture 
James T. Nichols Professor 0.50 0.50 Agronomy 
Paul T. Nordquist Professor 1.00 Agronomy 
Gail A. Wicks Professor 0.50 0.50 Agronomy 
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Biochemistry 
Temperature-Sensitive Plants 
One traditional approach to studying biochemical 
processes is to make individuals with altered genetic 
make-up, called mutants. Mutants allow scientists 
to see how changes affect the system and. hopefully, 
lead to a better understanding of how the system 
functions normally. Professor John Markwell's 
laboratory is using mutants to study the reactions 
involved in the production of chlorophyll. The 
problem with this approach is that because of these 
genetic alterations. many mutants are unable to 
survive. 
This problem has been solved by the use of 
temperature-sensitive mutations. Such plants 
appear to be normal at one temperature, but they 
soon yellow and die at a different temperature. 
Temperature-sensitive mutants are easy to identify. 
and the study of chlorophyll production in these 
plants provides important insight into the produc-
tion of chlorophyll in normal plants . 
The plant involved is Arabidopsis. a relative of the 
common mustard plant. The advantage of this plant 
is that it is small , (2 inches in diameter and 6 inches 
high) and grows in less than six weeks. This rapid 
growth permits screening of large numbers of plants 
relatively quickly. So far over 100 temperature-
sensitive mutants have been identified. Preliminary 
studies indicate that some of these have specific 
blockages in the pathway of chlorophyll production. 
Eventually. these plants will help us understand 
how chlorophyll production is related to crop pro-
ductivity and will permit plant scientists to optimize 
the functioning of chlorophyll in the plant. 
Oxygen Inhibition of Photosynthesis 
Photosynthesis is inhibited by oxygen. and this 
inhibition greatly reduces plant productivity. This in-
hibition occurs because of the effect of oxygen on an 
enzyme called "Rubisco." The laboratory of Professor 
r~obert Spreitzer is interested in the effect of oxygen 
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on Rubisco. with a view toward reducing or eliminat-
ing the oxygen effect. 
Dr. Spreitzer's lab also uses mutations for this 
study, but this time in the green alga Chlamydo-
monas reinhardtii . This is a particularly convenient 
system for study because of the ease with which 
muta tions can be produced and studied. Several 
mutations have now been identified that change the 
oxygen sensitivity of Rubisco. Study of these is 
continuing. 
Eventually. the hope is to identify mutants in 
which the oxygen sensitivity is decreased. If such 
mutants can be found. then it is hoped that the 
mutation might be introduced into crop plants, with 
a resulting increase in overall efficiency. 
Agricultural Communications 
New Magazine Tells ARD Story 
Sharing with Nebraskans the exciting story of the 
Agricultural Research Division's innovative and 
diverse research is the n ew magazine. RESEARCH 
Nebraska! 
Communicating with the public about research is 
an exciting challenge for ARD. The new research 
RESEARCH Nebraska! tells the story 
oj research activity within the 
Agricultural Research Division three 
times each year. 
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magazine strives to strengthen Nebraskans' aware-
ness and understanding of ARD accomplishments, 
RESEARCH Nebraska! provides a window through 
which the public can glimpse and understand the 
breadth, value and impact of ARD research, The 
magazine translates complex research into interest-
ing and easy-to-read stories, photos and illustrations 
for its readers, 
The magazine showcases significant basic and 
applied research in agriculture, natural resources, 
food science, home economics and related disci-
plines, 
As primary beneficiaries of ARD research, Nebras-
kans need and deserve to know that IANR scientists 
are leaders in helping their state solve problems, 
cope with rapid change and capitalize on emerging 
opportunities, RESEARCH Nebraska! chronicles the 
importance of ARD's contributions to Nebraska's 
economic development, quality of life and global 
competitiveness, 
An outgrowth of the IANR Action Plan, RESEARCH 
Nebraska! is produced by Agricultural Communica-
tions in cooperation with ARD. It will be published 
three times annually as an informal and informative 
progress report to shareholders - Nebraska taxpay-
ers, 
Presentation Graphics Tools Help 
Communicate Research 
Visual tools are essential to effectively communi-
cate research results. 
Agricultural Communications is a leader in 
creating attractive, informative computer-generated 
visuals to help ARD scientists illustrate their re-
search at scientific and professional meetings 
worldwide. 
Agricultural Communications creates graphics and 
enhances slides prepared by researchers. The de-
partment trains researchers to generate their own 
computer graphicS, keeps them abreast of techno-
logical developments and provides technical support 
for widely used computer graphicS programs. As a 
result, IANR researchers are recognized nationally 
for the quality of their presentations. 
Agricultural Economics 
Economical Approaches for Enhancing 
Water Quality 
Nebraska's dual need to protect groundwater 
supplies while maintaining an economically robust 
agricultural economy presents a formidable research 
and public policy challenge. Analysts in the Depart-
ment of Agricultural Economics are identifying the 
most economical methods of maintaining or enhanc-
ing groundwater quality in Nebraska. Findings show 
in some circumstances, production techniques such 
as crop rotations and chemigation may enhance 
environmental quality at a lower economic cost than 
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expected. Ongoing work will help producers evaluate 
environmentally sensitive production techniques as 
they emerge from scientific laboratories and experi-
ment farms. Project results will also help policy 
makers as they implement programs which strike 
the appropriate balance between groundwater 
quality and economic needs. 
Packer Concentration and Livestock Prices 
Concern about livestock prices and increased 
concentration in the meat-packing industry is 
nothing new in the meat business. The Sherman 
Antitrust Act was passed 100 years ago, partly 
because of concerns voiced by farmers that only a 
few packers dominated the livestock market. Since 
then, changes in concentration levels, as measured 
by the percentage of slaughter controlled by the 
largest four packers, has varied depending on 
species. In the steer and heifer category, for ex-
ample, the four-firm concentration ratio was less 
than 30% during most of the 1970s, but had risen to 
67% by 1987. On the other hand, concentration in 
pork packing increased by a smaller amount. In the 
1970s, the largest four pork packers accounted for 
32-35% of the kill, and accounted for close to 40% of 
the kill by 1987. 
Is increased concentration a natural economic 
phenomenon that should be allowed to take its 
course? Is it beneficial or detrimental to the meat 
industry? Does it put too much market power in a 
few hands, and what is the tradeoff between the 
cost-efficiencies of larger operations and any detri-
mental effects associated with more concentrated 
market power? What do all these developments 
mean for the pocketbook of cattle and hog produc-
ers? 
Analysts in Agricultural Economics are developing 
innovative methods to answer such questions. Some 
preliminary analysis indicates that a substantial 
component of the price spread cannot be accounted 
for by marketing costs alone. It is difficult, however, 
to pinpoint in the marketing channel the unac-
counted portion of marketing spread occurs. In 
another study, the effect of increased packer concen-
tration on cattle prices was examined in 13 cattle 
procurement regions within the continental United 
States. Results show that increased concentration in 
the absence of overt collusion would have a negative 
impact on cattle prices of 2% at most. 
Impacts of Restricting Agricultural Inputs 
American agriculture has dramatically increased 
its reliance on purchased chemical inputs over the 
past four decades. Two major economic forces have 
contributed to this trend: declining chemical inputs 
cost and commodity programs that have had the 
effect of encouraging the production of high chemi-
cal-dependent crops and the use of chemical inputs 
to increase yield, 
Recently concern has arisen regarding the long-
term impacts of a highly chemical dependent agri-
culture. Generally these concerns emphasize the 
effects of chemical inputs on groundwater contami-
nation. 
Researchers are using modeling techniques to 
estimate what will happen to agricultural output, 
and other inputs, if fertilizer and chemical use are 
reduced. This issue is important because policy 
proposals to limit chemical use in agriculture are re-
ceiving greater attention. 
The model used assumes a moderate- to long-term 
time horizon that allows for resource substitution. 
Results show that a 10% decrease in fertilizer and 
chemical use would reduce feedgrain production by 
less than I %, would reduce wheat production by 
about 2%, and would reduce soybean production by 
slightly more than 2%. A 20% decline in fertilizer 
and chemical use would double the above adjust-
ments; however, extrapolations beyond a 25% 
decline in fertilizer and chemical use would not be 
expected to be reliable . Labor use in agriculture 
would significantly increase, and there would be 
small impacts on land and machinery use , depend-
ing upon the crop. 
Agricultural Education 
Evaluation of Student Teaching Centers 
Research to develop measurable criteria for 
selecting secondary schools as student teaching 
centers in agricultural education revealed that I) 
experience in agricultural occupations was not a 
predictor of success in basic college courses in 
agriculture, 2) there was a difference among superin-
tendent, principals , agriculture teachers , and 
secondary senior agriculture students a bout empha-
sis placed on 32 agriculture/agribusiness subject 
matter areas taught in the Nebraska secondary 
school. Superintendents rated the emphasis signifi-
cantly higher in 13 of the 32 subject a reas. There 
were only two subject areas where congruent 
perceptions existed; agricultural mechanics and 
supervised agricultural experience programs, 3) joint 
Nebraska Department of Education and University of 
Nebraska -Lincoln Agricultural Education staff 
evaluations of schools being used as student teach-
ing centers agree with the perceptions of student 
teacher's experience in these student teaching 
centers. 
Barriers Which May Impede Change in 
Secondary Agricultural Education Programs 
Fifty Nebraska agricultural education instructors, 
49 superintendents, 48 principals, and 38 school 
board preSidents responded to a 57-item instrument 
which listed possible barriers to change in local 
agricultural education programs. Eleven barrier 
categories were identified. Significant differences 
were found among the four groups for seven of the 
<Cleven barrier categories. Agriculture teachers 
bc1ieved forty-one of the items were barriers to 
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change in local agricultural education programs, 
while superintendents, principals and school board 
preSidents believed only sixteen, twenty-one, and 
twenty-six items, respectively, were barriers to 
change. 
Agronomy 
Soybean Varieties for Special Uses 
The soybean breeding and genetics program at the 
University of Nebraska is combining la boratory and 
field information to develop new soybean varieties 
that will meet special needs of producers, proces -
sors, and consumers. 
Researchers are testing new breeding techniques 
for development of high-yielding soybean varieties . A 
gene that prevents formation of pollen (male sterility) 
in the soybean flower keeps the soybeans from 
fertilizing themselves a nd allows the production of a 
large number of hybrid seeds. This process elimi-
nates the labor-intensive, time-consuming method of 
making crosses by h a nd . One advantage of using 
male sterility is that thousands of different crosses 
can be made easily , compared with 200-300 per year 
in a conventional breeding program. The genetiC 
diversity created by cross hybridization is the basis 
for a sound breeding a nd selection program. 
Compositional quality is another objective of the 
soybean breeding program. Researchers are evaluat-
ing plant introductions from Asia, where soybeans 
originated. to identifY traits like high protein content 
or high oil content that could be incorporated into 
new soybean varieties. They use biotechnology 
techniques to identifY a nd locate genes that increase 
the protein content of the beans. and to define what 
types of changes in protein composition occur as the 
seed protein content moves from 38-40% for the 
average cultivar to about 50% for some of the high 
Tiny soybeans. right. about ha/fthe 
sizeoJnormalsoybeans.leJt. may 
be an alternative crop Jor some 
NebraskaJarmers. 
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protein strains. Some of the main uses for high 
protein soybeans are in poultry meal for tofu pro-
duction. Compositional quality may play an increas-
ingly important role in world markets as well. 
Other special soybean varieties that are being 
developed include small-seeded and large-seeded 
types for use in specialty markets, mainly in Japan. 
Small-seeded soybeans are being developed and 
evaluated by the soybean breeding program at UNL. 
These small-seeded types are used for production of 
a product called natto which is considered a health 
food in Japan. The soybeans. about half the size of 
normal soybeans, are inoculated with a fungus and 
fermented to create the natto product. This type of 
crop offers Nebraska farmers the opportunity to 
compete in alternative markets for these specialty 
products. 
Water and Nitrogen Stress Effects on Corn 
Due to economic factors and environmental 
concerns, Nebraska corn farmers may be faced with 
pressures to reduce inputs of both water and 
nitrogen to their crop. Since most corn hybrids have 
been developed to respond to high inputs of these 
two entities, it is not certain what will happen when 
these corns are subjected to even moderate nitrogen 
and water stresses. Studies are being conducted to 
evaluate what happens when these stresses occur. 
These studies show that genotypes differ greatly (up 
to 40%) in ability to withstand either stress when 
measured in terms of grain yield. Corns with a high 
degree of water use efficiency also ranked high for 
nitrogen use effiCiency and visa versa. This is very 
important in the corn industry since breeding for 
only one type of stress should also improve corns for 
the other type of stress resistance or tolerance. 
These studies also showed that the linked relation-
ship probably is found in the root systems. Both 
water and nitrogen effiCiency in corn were correlated 
with root mass and length. By devising and using 
methods to select for better root systems, the 
resulting improved corn hybrids may better adapt to 
reduced water and nitrogen supplies without reduc-
ing, and perhaps even increasing, economic returns 
for Nebraska producers. 
Efficient Nitrogen Management Systems 
Nitrogen fertilizer is applied to 97% of the corn 
acreage in Nebraska and the effiCiency with which 
that nitrogen fertilizer is used by the corn crop can 
vary between 10 and 90%. Generally, as the rate of 
fertilizer nitrogen increases, the effiCiency with which 
it is used will decline . However, the fertilizer rate at 
which maximum profit per acre is realized is always 
greater than the rate at which maximum fertilizer 
effiCiency occurs . Excess nitrate-nitrogen remaining 
in the soil after the corn crop is harvested may be 
subject to leaching and result in nitrate-nitrogen 
contamination of our groundwater. Nitrogen man-
agement systems that increase the effiCiency of 
nitrogen fertilizer use must be identified. Research in 
fertilizer, soil and crop management effects on 
efficient nitrogen use have shown that annual deep 
soil sampling to determine residual fertilizer nitrogen 
is an effective way to reduce the fertilizer nitrogen 
reqUirement for corn. In a recent study over nine 
site-years. residual soil nitrate-nitrogen levels have 
been compared in continuous corn and corn/ 
soybean rotations under different rates of fertilizer N 
input. Intensive soil monitoring over sites in eastern 
Nebraska has shown that soybeans following corn 
effectively reduce the amount of residual soil nitrate 
to levels eqUivalent to those following unfertilized 
corn with no adverse effects on the follmving corn 
crop. Over the long run, corn/soybean rotation 
reduces the amount of externally applied fertilizer 
nitrogen as it is only applied during the corn year. 
Although soybeans are capable of fixing their own 
nitrogen from the atmosphere, they will use soil 
nitrogen at the expense of fixation to satisty that 
need. As a result, excess nitrate nitrogen follOwing 
corn is recycled into a stable organiC form in soy-
bean residue. Fertilizer nitrogen additions below the 
optimum for maximum economic yield also incur 
less risk for the producer in a corn/ soybean rotation 
since incremental yield increase per pound of 
fertilizer nitrogen applied are lower. 
Root.systems ofter: show relationships between water use efficiency and nitrogen use 
effiCIency In growing corn. especially when lookingfor stress tolerance. A non-tolerant 
variety is shown at left. 
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Animal Science 
Clue to Heifer Puberty 
Animal scientists have uncovered another clue to 
the molecular mystery surrounding sexual maturity 
ill cattle. Researchers are exploring how genes 
inf1uencing sexual maturation are regulated. Using 
biotechnology tools, researchers peer inside cells to 
detect the presence of genetic components that 
trigger sexual maturity. 
The latest finding sheds light on how a primary 
rcproductive hormone-luteinizing hormone (LH)-is 
produced and why little of it is available in the 
bloodstream until puberty nears. LH must reach the 
ovaries via the bloodstream to stimulate sexual 
maturation. 
The current research was to determine what limits 
LH availability to the ovaries before puberty. The pri-
Illary aim was to determine if the limiting factor was 
production or distribution into the bloodstream. 
The pituitary gland was found to produce LH at 
least 120 days before puberty, but LH releases to the 
bloodstream were minimal until shortly before 
puberty. The limitation appears to be a hormone-
luteinizing hormone releasing hormone (LHRH)-
produced by the hypothalamus in the brain which 
regulates pituitary release of LH. Long before pu-
berty, the hypothalamus sends enough LHRH to the 
pituitary for LH production but too little to spur LH 
releases to the blood. 
This finding may be an important clue to learning 
how to manipulate the sexual maturation process. 
Estrogen has a major in/luence on reproductive 
hormones from the hypothalamus and pituitary. 
Before puberty, estrogen from the ovaries limit~ 
hormone production: shortly before puberty, 
estrogen's inhibitive effect diminishes. Researchers 
can now determine whether estrogen inhibits LHRH 
production and/or release before puberty in heifers. 
There may well be a time when puberty could be 
induced by estrogen immunizations, although such 
lllanipulation must be judicious because pr~­
puberty serves a purpose for the animal. If research-
ers confirm estrogen is a primary regulatory factor of 
sexual maturation in heifers, certain procedures 
may be developed to control the time when puberty 
occurs. 
Grain Utilization in Beef Cattle Rations 
The feeding of grain to beef cattle is an important 
pilr! of producing beef for the consumer. No matter 
\':hat type of beef production system is practiced, a 
··hort grain feeding period is required to produce 
! I ~l!hly palatable beef. Starch is the primary compo-
('t':1! of grain that provides energy to cattle. However, 
l()\ all of the starch is used by caUle. 
(attle evolved to digest forage rather than grain: 
'!'\lS, feeding high levels of grain may create diges-
1 i .. " problems (acidosis). Using high levels of ro~gh­
to control acidosis is not feasible because -
,. llr:':1age reduces the energy content of the diet and 
I l;oorJy used in a high grain diet. On the other 
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hand, some grains are not as digestible as others 
resulting in reduced feed effiCiency. The challenge is 
to balance rations for maximum grain utilization 
without causing acidosis. 
Feeding a mixture of grains that are rapidly 
digested and slowly digested may reduce the inci-
dence of acidosis and improve overall grain utiliza-
tion. 
Researchers have measured the complementary 
effects of feeding a combination of high moisture 
corn (23 to 31 % moisture) with either dry rolled corn 
or dry rolled grain sorghum. Cattle fed a combina-
tion of 67 to 75% high moisture corn and 25 to 33% 
dry rolled corn or grain sorghum gained faster and 
more efficiently than those fed a single grain source. 
The greatest improvement in caUle performance was 
during the step-up or grain adaptation period when 
caUle were adjusting from a high roughage diet to a 
high grain diet. 
Cattle fed a combination of high moisture corn and 
dry rolled grain sorghum digested more starch with 
fewer digestive problems th~n cattle fed either grain 
alone. The high moisture corn seemed to increase 
the digestion of the grain sorghum. Thus, grain 
mixtures appeared to reduce acidosis and subse-
quently improved grain utilization and reduced costs 
of feedlot gain. 
Feeding combinations of grains allows producers 
to take advantage of lower priced grains and com-
bined with the improvement in feed efficiency can 
lower cost of production. 
Pigs Genetically High for Reproduction 
UNL animal scientists have made a key discovery 
in the search to produce strains of pigs with high re-
production. Although pigs have always had a fairly 
high level of reproduction-8 to 10 pigs per litter and 
2 litters per year-reproductive rate remains a 
limiting factor to effiCient production. Costs of 
managing the sow herd have risen sharply. Confine-
ment breeding, gestation and farrowing facilities are 
~ery expensive and labor-intensive areas on most pig 
farms. Thus, increasing the output per sow will sub-
stantially reduce costs of producing lean pork. Pig 
producers have been selecting for reproduction for 
many years, but little genetic change has occurred. 
Reasons for the lack of response and ways to over-
come them needed to be identified. 
In 1967, a project was begun on reproductive 
effiCiency of pigs. It has continued to 1990 and now 
seven different genetic lines exist. Two lines have 
very high liUer size and crosses among them have 
been even better than the pure lines. 
The research demonstrated that to effiCiently 
select for litter size it is necessary to jointly select for 
ovulation rate and capacity of the uterus. These two 
components seem to have independent systems of 
genetic control and are not influenced in the same 
way by environmental factors. However, there is 
heritable variation for both, and both can be selected 
for. In 1981, these concepts were used to develop a 
selection strategy for an independent population. 
The technique of laparotomy on pregnant females 
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was used to measure ovulation rate and number of 
fetuses in the uterus and selection on an index of 
these components was initiated. After 7 years of 
selection, ovulation rate has increased by about 4 
eggs and litter size at 50 days of gestation has 
increased by about 1.7 pigs, a 15% increase. 
In the last 3 years, these two improved popula-
tions have been evaluated as pure lines and as 
crosses. Crossbred females have averaged 12.5, 12.4 
and 13.7 pigs per litter for their first three litters 
compared to an average of 10.7. 12.1 and 12.3 for 
the two improved pure lines. The average for the 
unimproved control lines from which the lines were 
derived was 9.7 for first litter gilts. The total im-
provement from selection and crossing in these two 
populations has been about 2.8 pigs per litter, 
almost a 30% response. 
This is the first experiment with pigs in which a 
response to selection for litter size has been realized. 
The research has clearly demonstrated how to select 
for increased litter size and has produced improved 
strains that may have value in commercial crossing 
systems. 
Producing s trains oJpigs with a high 
reproduction level can make swine 
production more economically 
effiCient. 
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Heat Stress in Poultry-Physiological 
Responses 
One of the main concerns of poultry producers is 
heat stress and its effects on production, comfort, 
and mortality. As temperatures rise above 85-90 F, 
birds begin to pant to dissipate heat and prevent 
body temperature from rising. High humidity exacer-
bates the problem. making ventilation a matter of 
critical importance. Research at UNL has focused on 
the physiological changes that occur when birds are 
heat-stressed . The studies have established the 
timing of respiratory responses and associated acid-
base disturbances in blood and brain tissue, and 
characterized changes in ions involved in the actual 
control of body temperature. Recent efforts have 
addressed reproductive responses to heat stress. 
Significant changes occur in hormones that regulate 
ovulation. and these changes occur well before the 
decrease in food intake typically observed in heat-
stressed birds. In fact, both of the key hormones 
(progesterone from the ovary and luteinizing 
hormone from the brain) decrease in the blood 
within the first egg-formation cycle after onset of 
heat stress. Perhaps the most important finding is 
that heat stress appears to act, at least in part, 
directly on the ovary, causing a reduction in synthe-
sis of progesterone. Because progesterone "drives" 
the ovulatory cycle, the very rapid decrease in availa-
bility of this hormone could explain, at least in part, 
the decrease in egg production associated with high 
temperatures. Data gathered in the ongOing studies 
have been incorporated into a temperature-humidity 
index for predicting expected performance of laying 
hens during adverse thermal conditions. and addi-
tional studies are being designed to develop a similar 
index for growing turkeys. 
Meat Cookery for Food-Service 
Establishments 
Large volume food-service establishments (mili-
tary. health care, colleges and univerSities . correc-
tional facilities. employee cafeterias, and restau-
rants) prepare approximately 250 million meals per 
day. The number of meals prepared by these estab-
lishments will continue to grow as will those pre-
pared by delicatessen and supermarket carry-out 
units. Consumers expect and demand quality meat 
products: unfortunately. food preparation staffs 
often do not understand meat cookery principles. 
Many cookery procedures foster overcooked product 
which results in minimal yields and poor palatabil-
ity. 
Research has shown that long-time, low-tempera-
ture cookery offers improved meat yields and palata-
bility. Low-temperature. long-time cookery is a 
proven concept and will improve yield and palatabil-
ity for all products investigated: roasts, steaks, 
chops. ground beef and restructured meat products. 
Experience has shown that food-service profes-
sionals often hesitate to use these principles. An 
important component of the problem is that limited 
current cookery information is available to those 
who need and use it daily. As a result of the UNL 
research. clear and simple cookery systems to 
maximize yield. performance and palatability of fresh 
and restructured meat products are being developed. 
The systems are being disseminated to the large 
volume food-service industry through appropriately 
formatted procedures. instructions and information. 
Biometry 
When designing farming systems. the new science 
of chaos has the potential for shedding light on 
poorly understood phenomena. It involves the study 
of nonlinear dynamics and provides a way of gener-
ating complex behavior from sets of simple mathe-
matical equations. Chaos is being used to investigate 
various agricultural and biological systems-from 
behaviors seen in bird flocks. to model the popula-
tion dynamiCS of insects and diseases; to examine 
the morphology or river networks. to model growth 
strategies of trees. plants and roots. When designing 
farming systems. it may be important to incorporate 
a degree of chaos to make the system capable of 
absorbing disturbances so that other parts of the 
system can remain stable. 
Studies are continuing in the area of development 
of a method to extract inbred lines from elite maize 
germ plasm. It is basically a single cycle of recurrent 
selection using the two first generation hybrids 
which produce an elite double cross. The F2 progeny 
of the first generation hybrids are currently being 
crossed to testers to evaluate their performance. The 
F2 progeny are also being selfed to produce S2 lines 
to be selected based on the F2 progeny test-crosses. 
Farmers choose among several criteria when 
evaluating new crop varieties, grain yield being the 
most important. The ability to stand up until har-
vested, rate of grain drydown, and many other traits 
are also of considerable importance. However, there 
is some difficulty in determining the amount of 
weight given to each trait when selecting among a 
set of potential new varieties. A mathematical 
optimization procedure was used to develop a model 
which can easily be applied in selection programs 
aimed at developing new crop varieties. 
Multivariate statistical techniques is a second area 
of major importance under study where discriminant 
analysis is used in the exploration of differences 
between groups. Previously, the focus of discrimi-
nant analysis has been on forecasting, Le., predict-
ing group membership. This new focus on interpre-
tation has uncovered some valuable biological 
insights. Further work in multivariate analysis is in 
I he area of repeated measures designs with profile 
analysis and growth curve analysis. There is poten-
t ial for its use in food science, soil science, and weed 
science research where several observations are 
made on the same experimental unit. 
The use of a new methodology, Data Dependent 
Systems (DDS), to the biological systems studied in 
;tgriculture identifies an adequate mathematical 
model from a series of observations recorded over 
time. The models take the form of differential differ-
("r](~e/difference equations that can be used to 
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characterize, forecast and control. Preliminary 
investigations indicate this methodology is useful 
when little is known about the underlying dynamiC 
behavior of a system. 
Biological Systems 
Engineering 
Focus on Pesticide Application 
Proper application of pesticides has been a con-
cern for both private and public sectors, especially 
with the potential surface and ground water con-
tamination from improper handling, application and 
storage of pesticides. From field research of 140 farm 
and commercial applicators. only one out of three 
applicators were applying pesticides within 5% of 
their intended rate. Most of these errors were traced 
to poor or infrequent calibration practices. Twenty-
six percent of the cooperators over applied pesticides 
during a single application. If these values were 
representative of the state, a savings of over $4.25 
million could be expected just from the excessive ap-
plications. These costs do not reflect the potential 
crop or environmental damages from improper 
application. These results and recommendations for 
improving sprayer accuracy and uniformity have 
been discussed in 18 regional and national farm 
magazines and journals. 
A similar field survey, fOCUSing on golf-course 
applicators, was made in 1988. Fifty applicators 
were surveyed to determine the accuracy of chemical 
application, eqUipment used, types and amounts of 
chemicals applied and personal safety practices. The 
results showed that only one out of six applicators 
were applying within 5% of the intended application 
rate. 
Correspondence with pesticide applicators indi-
cated that calibration was not frequently used 
because it required the use of cumbersome equa-
tions and most procedures were a time consuming 
exercise. A program was initiated to distribute a 
calibration card (credit card size) that contained 
instructions for a calibration method that reqUired 
no calculations and typically could be completed in 
one-half hour. Over 30,000 "ounce calibration cards" 
have been distributed. 
Irrigation Management 
Nebraska, with approximately eight million acres 
of irrigation, ranks second in the USA in irrigated 
area. Currently about half of the area is irrigated by 
furrow while sprinkling with center pivot systems is 
used on the other half. The four million acres of 
sprinkler irrigation in Nebraska is the largest 
sprinkled area for any state. 
Faculty are developing and evaluating more 
efficient irrigation methods to protect the Nebraska 
water quality and to reduce water consumption by 
irrigation. In some areas the ground water level is 
dropping because more water is being pumped for ir-
rigation and other uses than is recharged by rainfall. 
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Growers in these areas are searching for improved 
schemes of irrigation managem ent to protect ground 
water resources. 
Research has been underway to respond to this 
developing problem. Joint research between depart-
mental faculty in Biological Systems Engineering 
and Agricultural Economics has led to new irrigation 
scheduling methods that consider crop water re-
quirements for the entire growing season rather than 
just the next irrigation as is commonly done with 
conventional irrigation scheduling. These scientists 
also developed methods to select the most profitable 
crops to irrigate and to determine how many acres to 
irrigate when the supply of irrigation water is less 
than needed for maximum crop yields. 
At the same time. faculty in Biological Systems 
Engineering and Agronomy have conducted fie ld ex-
periments at the West Central Research and Exten-
sion Center near North Pla tte to evaluate the effect of 
water stress on the yield of corn , soybean. and 
wheat when grown continuously or in a three crop 
rotation. Results from these projects were instru-
mental in the development of a series of computer 
programs for an irrigation man agement system that 
will assist producers. consultants and policy mak-
ers. 
Research has also been underway to develop and 
evaluate more efficient methods of applying irriga -
tion water. Water losses from evaporation and drift 
from various sprinkler irrigation devices h ave been 
studied using field experiments and computer 
simulation. Results show that evaporation loss may 
be much smaller than originally thought even for 
windy conditions. The use of inter-row tillage to 
reduce surface water runoff losses from center pivot 
irrigation systems was a lso evaluated . Three meth-
ods, implanted reservoirs. furrow baSins. and 
subsoiling were tested. Implanted reservoirs are pits 
made between crop rows after the final cultivation of 
the season. Furrow basins are constructed b etween 
crop rows by making small dikes at about lO-foot 
intervals. Implanted reservoirs and furrow basins 
are used to store water on the soil surface until the 
water can infiltrate. Subsoiling involves deep chisel-
ing after the final cultivation to increase the rate of 
infiltra tion. The implanted reservoir method was 
most effective on fields with steep slopes. Tn fields 
with 10% slope the implanted reservoir reduced 
water runoff by 68% and soil erosion was reduced by 
92% compared to conventional tillage practices. 
These results are being used to develop gUidelines 
and computer programs for selecting the appropriate 
sprinkler package for a center pivot based on soil 
properties and slope. 
On many soils in Nebraska it is difficult to apply 
water effiCiently with furrow irrigation because of 
relatively high water intake ra tes. A new method of 
applying water, surge flow. is b eing evaluated as a 
potential m ethod of reducing infiltration rates and 
thus increasing water application efficiency. The 
average reduction in water intake in 16 experiments 
conducted since 1983 was 19% with the range being 
from 0 to 60%. Improved management criteria for 
the appropriate application of surge and continuous 
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flow irrigations are being developed. 
Research h as also been conducted to evaluate the 
potential for ground water contamination when 
using chemigation. Chemigation is th e application of 
fertilizers, herbiCides. insecticides or other chemicals 
to the field u s ing the irrigation system. The potential 
exists for some ch emical to flow back into the 
irrigation well if proper precautions are not ob-
served. Backflow prevention equipment is required 
by law to reduce this risk. Methods have been 
developed for testing backflow prevention eqUip-
ment, identifying the components of the system that 
have the la rgest potentia l for failure, and evaluating 
the risk of contamination when using the required 
eqUipment. The testing procedures have been used 
by Natural Resource District personnel for inspect-
ing eqUipment at over 8000 chemigation sites to de-
termine if the eqUipment sa tisfies the regulatory 
requirements . This methodology will be used in the 
future to evaluate new and alternative backflow 
prevention systems. 
ARD faculty are developing 
and evaluating more 
effiCient irrigation methods 
to protect Nebraska water 
quality and reduce water 
consumption by irrigation. 
Electronic Stockmanship 
Sensors, controls, and mathematical models for 
livestock production can result in an early warning 
systems for the welfare of the animal and profitabil-
ity to the producer. One of the most intriguing 
research projects is the use of swine "grunts" or 
vocalizations to identifY management problems in 
swine production. Experienced producers may 
identifY problems through swine vocalization. 
However, the manager or employees cannot be in the 
livestock facility 24 hr / day. An electronic system 
could identify the state of pigs. e.g. farrowing, heat 
and hunger. Sonographs of pig vocalizations is 
shown below. 
The sonographs are 3-D plots showing the fre-
quency of the sound in cycles per second or Hz, the 
length of the call and the loudness (amplitude) of the 
call. This signature or "thumb print" will tell the 
computer and thus the producer about the state of 
the pig, especially useful when the person is not on 
site. Initially we found that more stressful conditions 
tend to result in longer and higher frequency calls. 
The signature of farrowing is different from the other 
sounds and thus may allow the computer system to 
call the producer stating "there is a sow farrowing in 
Farrowing 
Nursing 
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Room I and may need your help in the next hour". 
Other behavior responses are being investigated 
and could be used to asses the well-being of the 
animal. The use of a video camera connected to a 
computer may help identifY problems if the animal is 
cold. lame. or has disease problems. This informa-
tion interlaced with conventional measurements of 
temperature, humidity and feed consumption could 
give an early warning if problems exist. The use of 
mathematical models relating to the needs of swine 
or poultry will determine if the environment is cor-
rectly suited for the animal and what adjustments 
are needed. Economic impacts can also be assessed 
and placed in a controlling strategy. For example a 
temperature humidity index (THI) for laying hens 
developed at the ARD presents a weighted function 
of air temperature and wet bulb temperature (tem-
perature of a thermometer that is cooled down by 
evaporization of water). The laying hens respond to 
an additive effect of 60% of air temperature and 40% 
for wet bulb temperature. By estimating egg produc-
tion declines and breakage from the THI, cooling 
systems and controls can be evaluated. Using 
livestock as its own sensor with the development of 
controls using predicted economic benefits can help 
livestock, producers and ultimately the consumer. 
Startled 
Mate greeting 
Sonographs oj swine vocalizations to social interactions show differences which can be de tected 
electromcally and which can then alert producers . 
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Agricultural Meteorology 
Remote Sensing of Earth's Surface 
Remote sensing of the earth's surface involves 
measurement of reflected solar radiation and the 
interpretation of data in biophysical terms, Reflected 
radiation is a function of the surface properties and 
incident solar irradiance, The amount of radiation 
reflected from a surface is compared to the amount 
of solar radiation received at the surface as a way to 
compare information from different times of day as 
well as for different days of the year. It is important 
to get a good estimate of the amount of incoming 
radiation with the same instrument used to measure 
reflected radiation, Highly reflective reference 
surfaces estimate the incoming radiation, These 
surfaces will have reflective properties dependent on 
the sun's position in the sky (regardless of their 
construction), It is important to periodically charac-
terize the reflective properties of reference surfaces 
as a function of sun angle (since dust, use and 
surface deterioration will change the reflective 
property), Reference surfaces can then be used in 
the field to estimate the amount of incoming radia-
tion with the assurance of valid reflectance calcula-
tions' 
We have developed field facilities to calibrate 
remote sensing field reference surfaces used in 
reflectance calculations, These surfaces are cali-
brated with the same instruments which measure 
surface reflected radiation and under the same field 
conditions, Reference surfaces calibrated with this 
technique are currently used in experiments using 
remote sensing techniques to quantifY turf grass 
quality, to indirectly measure absorbed photosyn-
thetically active radiation in alfalfa and to aid in 
interpretting remote sensing data acquired over 
water of varying turbidity levels, 
Consumer Science and Education 
Independent Living for the Elderly 
The increasing proportion of elderly residents and 
decreasing resources in smaller communities has 
the potential of creating serious problems for the 
state, communities, and residents unless appropri-
ate planning and actions occur. Nebraska has a 
larger proportion than the national average of its 
elderly residents in nursing homes, It is estimated 
that 20 to 40% of those in nursing homes are 
inappropriately housed, An alternative strongly sup-
ported both by the elderly population and by those 
looking for less costly living alternatives for the 
elderly is the concept of independent living, Elderly 
individuals are able to remain in their own homes 
rather than moving to a nursing home, However, to 
make independent living a viable alternative, a 
support system for services must be developed to 
provide for the gradually increasing needs of the 
elderly as they remain in their homes, Also, their 
housing may need to be modified to accommodate 
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changes in health, mobility, and sensing abilities, 
A study is currently underway to investigate the 
interaction between housing and service needs of the 
elderly and housing and service provisions within 
the community, Recommendations will be made that 
contribute to the well-being of elderly residents and 
the communities in which they live, 
Changes in Family Financial Well-Being 
A study is being conducted to determine how the 
economic situation of Nebraska families changed 
between 1981 and 1986, The study uses data from 
the Nebraska Annual Social Indicators Survey 
assembled after contacting over 900 households 
every two years to ascertain changes, 
Two measures of economic well-being are used: 
change in household income (adjusted for inflation) 
and change in an income/needs ratio based on 
household size and composition, The study com-
pares changes in economic well-being between rural 
and urban households and between households with 
heads over 65 years and those with heads under 
that age, 
Housing Design to Meet the Future Needs 
Professionals in home economics, architecture, 
agricultural engineering, construction management 
and horticulture at the University of Nebraska and 
at the University of Hanover, Germany, came 
together to share their expertise in energy efficient 
housing design, barrier-free design, affordability 
considerations, and manufactured housing pOSSibili-
ties, This knowledge base, combined with informa-
tion acquired from a random survey of 732 Nebraska 
residents and from representatives of government 
and the housing industry, was used to develop 
housing prototypes designed to meet the future 
needs of Nebraska residents, 
Rural Households at Risk of Serious 
Housing Problems 
Housing researchers in six North Central states 
are hoping to discover the extent to which North 
Central households are experiencing or are at risk of 
experiencing serious housing problems and to 
discover the factors precipitating those problems. 
Also to be evaluated is the effectiveness of existing 
housing assistance programs in preventing housing 
problems. 
The Effects of Knowledge and Attitude on 
Use of Health Care Insurance 
A study is being conducted on Nebraskans 65 
years of age and older to determine knowledge and 
attitudes toward health care insurance and health 
care insurance providers. This information will then 
be used to design an educational program to in-
crease older Nebraskans knowledge of health care 
insurance. 
Corn rootworm larval pruning reduces corn yield and 
UNL researchers are studying how rootworm populations 
correspond with photosynthesis and growth oj corn 
plants. 
Entomology 
Effects of Corn Rootworm Larval Feeding 
on Corn Plant Function 
The western corn rootworm is a serious pest of 
field corn in Nebraska. While it is well-known that 
the root pruning done by rootworm larvae reduces 
corn yield, the manner in which the plant responds 
physiologically to this damage has not been studied. 
To address this question, a research team is study-
ing the impact of various western corn rootworm 
larval population levels (and corresponding root 
damage levels) on corn plant photosynthesis (the 
process which produces energy for the plant). 
growth, and initially reduced by larval feeding, and 
then is followed by a high rootworm infestation 
levels. Plant growth is reduced by larval feeding, but, 
following the larval feeding period, compensation 
occurs which results in greatly increased root, stem, 
and leaf tissue production. Increased vegetative 
growth in response to larval rootworm injury ap-
pears to be an important factor that influences final 
grain yield. 
Hootworm damaged plants appear to put energy 
into growth or regrowth of vegetative tissues at the 
expense of seed production. The corn rootworm/corn 
plant relationship is currently being studied in 
different soil types and under irrigated and nonirri-
gated conditions. 
Development of Adult Corn Rootworm 
Management Technology 
Hesearch is being conducted to utilize and ma-
nipulate corn rootworm behavior to develop alterna-
tive corn rootworm management strategies. Adult 
corn rootworm attractants, feeding stimulants, and a 
sm<lll amount of insecticide have been successfully 
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incorporated into corn starch matricies to create 
slow-release granular formulations. Results of 
laboratory and field experiments show that corn 
rootworm beetles are attracted to the starch-based 
formulations and that beetles are killed when they 
feed on granules. The level of beetle control obtained 
from the use of starch-based granules in small field 
plots was comparable to a broadcast application of a 
commercial insecticide while using 90% less insecti-
cide. 
The starch-based formulations were also more 
effective as beetle control agents when placed in the 
corn canopy vs. placement on or near the ground. 
The potential negative impact of starch-based 
formulations on selected non-target insects can be 
reduced by placing specific chemicals on the outside 
of the granules without reducing granule impact on 
corn rootworm beetles. If this concept can be suc-
cessfully applied to large scale corn production, an 
environmentally sound alternative method of corn 
rootworm control would be available to growers that 
would also make use of a raw corn product. 
Livestock Insects Research 
The Midwest Livestock Insects Research Labora-
tory (Agricultural Research Service, USDA) is located 
in the Department of Entomology at the University of 
Nebraska-Lincoln. Members of the laboratory fill 
dual roles as federal employees and adjunct Univer-
sity faculty members in the Department of Entomol-
ogy. The mission of the Laboratory is to develop 
integrated pest management systems for fly pests of 
feedlot cattle. 
The two main flies in beef cattle feedlots are the 
stable fly and the house fly. The stable fly is esti-
mated to cause $400 million in annual losses to the 
nation's cattle industry. They feed on blood of the 
cattle and generally land on the animal's legs. It is 
hard to put an economic value on house flies but 
they are known to transmit a number of disease 
organisms and are quite a nuisance to livestock 
handlers. The immature stages (maggots) of both fly 
species develop in the manure and organiC accumu-
lations in the feedlots. 
There are four primary areas of study by members 
of the Laboratory: 
Studies of biology and ecology of the flies in the 
feedlot environment, studies of the use of natural 
control agents to control flies in feedlots, the devel-
opment of predictive equations and computer 
simulations of stable fly and house populations, and 
the development of integrated pest management 
systems for the cost effective management of stable 
flies and house flies. 
Mission Oriented Basic Research 
Several programs in Entomology are partly devoted 
to basic research in developing modern biological 
technologies for application to entomological prob-
lems: use of DNA probes to identity green bug 
biotypes and black flies, and detailed studies of the 
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enzymes that confer insecticide resistance upon 
natural populations of economically important 
insects. In addition to these programs. the Insect 
Biochemistry /Physiology Laboratory is fully commit-
ted to basic research in significant areas of insect 
science. The personnel in this laboratory are in-
volved in interdisciplinary research teams. two of 
which are descried below. 
Prostaglandins. hormone-like molecules that were 
once thought to be important only in humans and 
other mammals. are crucial mediators of insect 
immune defenses. All animals protect themselves 
from bacterial infections by mounting immune de-
fense responses. The human tragedy of AIDS under-
scores the devastating effects of immune deficien-
cies: animals do not survive without their robust 
immune systems. Interdisciplinarv research involv-
ing biochemical, pharmacological -and microbiologi-
cal skills has recently shown that inhibition of 
prostaglandin formation leads to immune deficiency 
in some insect species. When immune-compromised 
insects were infected with pathogenic bacteria. the 
insects failed to clear the bacteria from their circula-
tory systems. and they died much sooner than 
expected. The long-term hope is that this basic 
discovery can eventually lead to development of envi-
ronmentally sound strategies of controlling economi-
cally important insect pests by selectively compro-
mising their immune systems. 
Chinch bugs are small insects that complete their 
life cycle on three separate hosts: they overwinter in 
bunch grasses. then move into wheat. in which they 
feed and lay eggs. Later in summer the chinch bugs 
move into sorghum fields. from which a second 
generation emerges and moves into native bunch 
grasses from overwintering. 
Chinch bugs express periodic population out-
breaks. during which economic losses exceed 10 
million dollars during a single season. Chemical. 
biochemical and entomological personnel are 
cooperating on analysis of stable carbon isotopes in 
chinch bugs. from which dietary histories can be 
reconstructed. These dietary histories reflect timing 
and patterns of chinch bugs movements. It is ex-
tremely difficult. if not impossible, to gain this basic 
information by traditional methods. However. such 
knowledge is essential for designing successful 
strategies to manage chinch bug populations. Our 
vision is that analysis of stable carbon isotopes will 
eventually become a routine tool in gaining solutions 
to otherwise intractable problems. 
These and other projects make the point that 
when managed with an eye to substantial. real-world 
problems. basic research is a promising investment. 
The Insect Biochemistry/Physiology Laboratory is 
dedicated to generating new economically and envi-
ronmentally useful knowledge. 
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Periodical chinch bug outbreaks can exceed $1 0 million 
in one year. UNL basic entomology research is studying 
the dietary histories ojthese insects. 
Environmental Programs 
Pesticide Impact Assessment 
Potential for both fi eld worker exposure and drift 
when insecticide is applied by chemigation was in-
vestigated at the Northeast Research and Extension 
Center. Concord. The research was to assess worker 
safety and environmental impacts when insecticides 
commonly used on corn are applied through center 
pivot irrigation systems. 
Workers entering a field 24 hours after treatment 
were monitored both for dermal and respiratory 
exposure. Results indicated that over 80% of the 
exposure encountered was through workers' hands. 
The levels of exposure encountered were at least 80 
times less than the amount that would be consid-
ered a toxic dose. Thus the risk of field workers 
being acutely exposed to insecticides is very low. 
Data from the environmental impact component of 
the study showed that insecticide drift moves much 
further (>325 feet) when chemigated with oils. 
Another project at that site focused on determining 
effects of tillage practices and application techniques 
on potential runoff and leaching of insecticides from 
cornfields. Results showed that insecticides remain 
in the top three inches of soil. regardless of tillage 
practices. Results also indicated that during runoff 
after rainfall . approximately 66% of the insecticide 
removed is bound to soil sediment. 
Research on distribution of insecticides in soil 
when applied for termite control was conducted at 
the Nebraska Agricultural Research and Develop-
ment Center, Mead. The results showed that insecti-
cide (chlorpyrifos) moves 12 inches horizontally and 
vertically. In general, the soil injections 12 inches 
apart with less than 20 PSI provide a continuous 
chemical barrier against termites . 
Water Center 
Pesticides and Nitrate in Nebraska's 
Ground Water 
An atlas summarizing the magnitude and extent of 
agrochemical contamination in Nebraska's ground 
water has been published. The atlas describes the 
statewide ground water occurrence of commonly 
used agrochemicals. Over 6,500 wells located 
throughout Nebraska indicated that areas as large 
as 200,000 continuous hectares are underlain by 
nitrate-N concentrations exceeding 10 mg/1. Con-
tamination areas are increasing at rates of 0 .5 to 1 
ppm N03 -N/yr. The large areas where nonpoint 
contamination occur are predominantly irrigated 
and characterized by well-drained soils and depths 
to ground water ofless than 15 meters. In these 
areas, 75% of the cropland is devoted to irrigated 
corn production, which annually receives high 
amounts of N-fertilizer and triazine herbicides. 
Throughout the vulnerable nonpoint areas the 
contamination has initially occurred beneath sandy 
loams, but gradually has become a problem beneath 
both silt loams and silty clay loams. Irrigated areas 
with fine-textured soils and greater depths to water 
also are vulnerable to leaching but to a lesser extent. 
Three hundred of some 2,200 wells throughout 
Nebraska contained detectable levels of the herbicide 
atrazine. Seventy percent of atrazine detections were 
in the areas most vulnerable to ground water con-
tamination. 
Extensive soil 
sampling has helped 
determine the levels 
of agrochemicals 
occurring in 
Nebraska's ground 
water. 
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Food Science and Technology 
Altering Composition of Food 
Consumers have become increasingly concerned 
about the nutritional properties of the foods avail-
able in the supermarket. Foods with a lower choles-
terol and fat content are often in demand. Foods 
tailored to consumer needs with respect to nutri-
tional characteristics are now in vogue. The food 
industry today now has new technologies which may 
alter the composition of the foods available in the 
market place. 
Research is continuing the use of supercritical 
carbon dioxide extraction for altering lipid composi-
tion of animal products. Supercritical carbon dioxide 
extraction is used in the food industry today to 
decaffeinate coffee and extract food flavors. Results 
now show that lipids and choelsterol content of dried 
beef and chicken can be substantially reduced using 
supercritical fluid extraction. In fact, under certain 
conditions essentially all of the lipids and cholesterol 
can be removed from beef and chicken without 
substantially altering the flavor of the product. This 
means that new low fat. cholesterol-free shelf-stable 
convenience meat products such as stews, soup 
mixes, etc., may be available to consumers in the 
future. They would be easily used by adding water 
and reheating. 
Another aspect being studied is the "surimi" 
process used for fish products to alter the composi-
tion and texture of poultry meat. Surimi is prepared 
from washing under-utilized fish to remove pigments 
and fat. The resulting product has greatly improved 
texture. binding ability and superior nutrient 
content (lower fat. high protein ability). Surimi has 
various product applications with a high profit 
margin: premium quality crab legs are one possible 
product. 
At Nebraska. research has concentrated on 
upgrading underused poultry meat to superior 
quality meat items. For example, mechanically 
deboned poultry meat can be washed with water as 
done in the surimi process. The washed product has 
the appearance and texture of white meat. Further. 
the "surimi-like" product is low in fat and high in 
protein. Several variations of the process have been 
studied to achieve the best product characteristics. 
Studies are now concentrating on storage stability 
and its practical application in the food industry. 
Natural Antioxidants 
One reason consumers reject food is undesirable 
flavor due to lipid oxidation, Le., rancidity. The food 
industry tries to prevent rancidity in foods by food 
additives known as antioxidants. Antioxidants 
prevent the beginning stage of lipid oxidation; 
however. over time, the antioxidant loses its ability 
to prevent lipid oxidation and rancidity occurs. In 
some foods antioxidants completely inhibit oxidation 
during the normal shelf-life of the product and the 
consumer does not experience the undesirable 
25 
Research Highlights 
flavors. In foods which undergo several processes. 
especially cooking or frying. controlling lipid oxida-
tion becomes a problem ~ For example. a great deal of 
research has gone into finding a way for preventing 
the "T. V. dinner" flavor known as warmed over 
flavor (WOF) in cooked meats. 
To date. preventing lipid oxidation in foods has 
relied on the use of synthetic antioxidant com-
pounds such as butylated hydroxyanisole (BHA), 
butylated hydroxytoluene (BHT), butylated hy-
droxytoluene (BHT) and tertiary butylated hy-
droxyquinone (TBHQ); however. there is some 
concern about the use of these synthetic compounds 
by the public. There is interest in the development of 
naturally occurring compounds which have antioxi-
dant capabilities. The Department of Food Science 
and Technology has focused on developing naturally 
occurring antioxidant compounds. At present two 
sources of naturally occurring antioxidants are being 
investigated. i.e .• , soy proteins and the spice. rose-
mary. 
One protein found in the soybean prevents the 
development of rancidity in cooked meats. This 
protein has great potential in foods which contain 
various ingredients including protein supplements. 
The second source of antioxidant compounds. the 
spice rosemary. has greater potential use. Six 
compounds have been isolated from rosemary which 
have equal or better antioxidant activity than the 
tradition synthetic compounds. BHT. BHA and 
TBHQ; however. they are expensive to isolate in the 
pure form . Research is in progress to develop 
rosemary as a commercial source of natural antioxi-
dant compounds. In addition. these compounds are 
being investigated for possible physiological activity. 
since many compounds that have antioxidant 
activity have been shown to have some anticancer 
activity and may pOSSibly help prevent the aging 
process. 
Forestry. Fisheries and Wildlife 
Interactions of Wildlife and 
Agricultural Systems in Nebraska 
Low Input Sustainable Agriculture (LISA) seeks to 
maintain or increase agricultural profits while 
maintaining environmental quality. This often 
involves practicing integrated pest management and 
crop rotation. Crop rotation frequently involves 
alfalfa with row crops and thus relates to research 
involving plains pocket gophers. As alfalfa plantings 
increase (because of increased crop rotation prac-
tices) . this will enlarge desirable habitat for pocket 
gophers. Pocket gophers decrease alfalfa yields by as 
much as 35%. How does one control damages 
caused by pocket gophers without increasing 
environmental risks? We are investigating the use of 
two alfalfa varieties. One variety is primarily tap-
rooted. is widely used in Nebraska. and has a higher 
yield than the alternative variety that we are evaluat-
ing. The other variety has a more fibrous-root 
system. Although it has a lower yield. it is more cold 
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hardy. more drought resistant. and could be more 
resistant to damages caused by pocket gophers. Its 
resistance is hypothesized because if a pocket 
gopher eats the tap root. the plant will die; the 
fibrous-rooted plant will have a higher probability of 
surviving. Also. when a root of the fibrous plant is 
broken. it vegetatively sends up a new shoot. Thus. 
some moderate below ground feeding by pocket 
gophers could result in increased yields . One year of 
field results have shown no difference in yields 
between the two varieties. Also. pocket gophers 
decreased the yields of each variety 15-19%. The 
alfalfa stand was only two years old. so we did not 
antiCipate a large difference between the varieties. 
Also. 1988 and 1989 had below normal precipita-
tion. Thus. the young age of the stand and the influ-
ence of drought could have masked yield differences. 
If we can minimize the impact of pocket gophers on 
alfalfa yield merely by planting a new variety. we will 
have resolved a potential problem and accomplished 
that in the spirit of LISA. 
Pocket gophers cause more 
than $ 1 0.5 million in 
damage to Nebraska'S 
grasslands. alfalfa and 
meadowlands annually. 
Researchers are looking at 
characteristics oj alfalfa 
varie ties as they recover 
jromgopher jeeding. 
Wildlife Enhancement in Nebraska 
Intensive farming and a shift toward row crop 
dgriculture has simplified and fragmented many 
natural ecosystems in the Great Plains. Several 
\\·ildlife species that once were abundant are now 
considered rare. The Conservation Reserve Program 
(CRP) provision of the 1985 Food Security Act (1985 
Farm Bill) pays farmers to retire highly erodible land 
Cor 10-year periods and plant it to grass. trees, or 
other approved permanent vegetative cover. How 
C RP land affects wildlife populations remains to be 
,,('en. Various conservation practices are allowed 
under the current CRP rules and certain plantings 
will presumably be more beneficial to wildlife than 
others. Research is aimed at determining the effect 
of the CRP on wildlife on private lands in Nebraska. 
Selected wildlife populations are being compared in 
dreas with high (20% of the cropland in CRP) and 
low «5% of the cropland in CRP) enrollment. Addi-
tionally. bird populations are being compared on 
cropland, native prairies, and CRP land planted to 
cool-season grasses and warm-season grasses. 
Preliminary results show numbers of pheasants are 
significantly higher in areas with high CRP enroll-
ment; no differences in bobwhite quail populations 
11,1\'e been detected. Overall. bird populations appear 
similar on the cool-season and warm-season CRP 
land. Numbers of birds and diversity is lowest on the 
cropland fields. Data obtained from this project will 
help assess wildlife response to diverted acres in 
Nebraska and aid wildlife managers in recommend-
ing plantings that are beneficial to increasing bird 
populations. 
Horticulture 
Development of Concetta ROSE 
A new and distinct cultivar ("variety") of rose plant 
of I he hybrid tea rose class was originated as a sport 
of the rose 'Gabriella'; characterized by its bright 
orange red, well-formed hybrid tea type blooms with 
dark velvet overtones on the outer edges of the open 
flower; disease resistant with everblooming habit 
and outstanding pot forcing characteristics. 
Breeding Improved Dry Edible Beans 
A long time breeding program has been conducted 
by researchers in the Department of Horticulture, 
Plant Pathology, Lincoln, and the Research and 
Extpnsion Centers at Scottsbluff and North Platte to 
develop new cultivars and enhanced germplasm of 
Great Northern (GN) and Pinto dry beans with 
disease reSistance, seed quality and yield. 
'Starlight', a new moderately early Great Northern 
dry bean cultivar has been released to fulfill a need 
ir: western Nebraska for a cultivar with a larger seed 
SIZt·. With a more uniform bright white seed-coat and 
With improved architectural avoidance mechanisms 
to the white mold disease. Genes controlling upright 
architecture and rust resistance were obtained in a 
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black bean Tacaragua' (Venequala) and large seed 
size and uniform seed whiteness in 'Bulgarian 
white'. Cooperation With foreign countries has led to 
the identification of useful germplasm for this 
breeding program. Foreign buyers of Great Northern 
beans want a larger seed than the current predomi-
nant Great Northern cultivar. Since white mold is a 
serious disease in western Nebraska there is a need 
to develop new cultivars With improved avoidance of 
the disease to reduce yield losses and to reduce 
costs or production by eliminating the need to 
control the disease using chemicals. 'Starlight' has 
an indeterminate semi-upright plant habit with fairly 
open plant canopy that provides an architectural 
mechanism for avoidance of the white mold disease. 
'Starlight' showed the lowest amount of white mold 
infection in trials and was higher in yield than GN 
'Harris' and 'Spinel' in the white mold nurseries. 
'Starlight' was comparable in yield to the highest 
yielding standard cultivars in the non-disease 
nurseries. 'Starlight' is also resistant to the strains 
of the rust fungus present in Nebraska. 
Enhanced Dry Bean Germplasm with 
Multiple Disease Resistance 
Great Northern and Pinto dry bean lines combin-
ing various levels of multiple resistance to the 
pathogens causing the disease common bacterial 
blight (CBB), rust, white mold and bean common 
mosaic virus (BCMV) have been developed using 
exotic germplasms from foreign countries in the 
breeding program. This germplasm is useful to 
private and public breeders in the development of 
improved cultivars of dry beans since the desired 
traits have been transferred into adapted and 
improved breeding lines. It is proposed to formally 
release Great Northern 85-55 (a line combining 
resistance to CBB, rust, white mold, and BCMV) and 
Pinto EP-I (a line combining resistance to CBB and 
BCMV) in 1990. 
Breeding Kentucky Bluegrass, Tall Fescue 
and Buffalograss for the Central Great Plains 
During the past year two Kentucky bluegrasses 
were evaluated for seed production in the Western 
U.S. If adequate production is obtained these 
cultivars will be considered for release. Progress with 
buffalograss continues with increased interest due to 
water shortages on a national basis. Three female 
buffalograss clones are performing well in various 
parts of the U.S. One southern selection will be 
released and marketed by a Texas sod grower with 
availability in late 1990 or early 1991. Buffalograss 
will provide a 40 to 50% water savings over conven-
tional turfgrasses, along with additional savings in 
fertilizer, mowing, and pestiCides. Research has been 
started on the development of new, seeded turf-type 
buffalograsses. This project will use the synthetiC 
plant breeding method to provide new cultivars in 
1995. 
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Human Development and the Family 
The Psychosocial Effects of a 
Serious Motor-Vehicle Accident 
on Individuals and Families 
More than 100 people have been involved in a pilot 
study of the effects of a motor-vehicle accident, and 
the research team hopes to have at least 300 people 
involved in the future. Traffic accidents are so 
common in our society that we often fail to realize 
the terrible effects they have on people. The study 
aims at clearly outlining these effects, and pointing 
out things we can do as a society to ease the burden. 
Rural Nebraska Families Having 
a Disabled Member 
Nebraska families (l09) living in nonmetropolitan 
areas responded to questions regarding their percep-
tions of: (a) family strengths, (b) activities of help to 
them, (c) services needed, available and used, and 
(d) other aspects of their lives. Generally, family 
members indicated a strong commitment to a good 
quality of life for the individual with a disability. 
Needed services were available to these rural resi-
dents but not used. 
Human Nutrition and 
Food Service Management 
Metabolic Nutrition 
Food, beverages and water may contain sub-
stances which negatively interact with nutrients. 
Aluminum is known to inhibit the absorption of 
calcium. When rats were fed ordinary chow diets 
plus either diet soft drinks packaged in aluminum 
cans or in plastic bottles as the only source of fluid, 
bones of animals fed the aluminum can soft drinks 
were weaker and broke more easily than those of 
animals fed plastic bottle type soft drinks. (This bone 
breaking strength test is conducted after animals are 
humanely sacrificed.) Aluminum can packaged soft 
drinks contained more aluminum than did plastic 
bottle packaged soft drinks; and the aluminum 
content of the aluminum canned soft drinks progres-
Sively increased with length of storage time. This 
suggests that aluminum canned soft drinks should 
not be kept for prolonged time periods before use. 
Intake of specific nutrients may protect against the 
damaging effects of certain, presumably toxic sub-
stances found in food, beverages, and water. The 
primary sources of nitrosamines (most of which are 
potent cancer initiators) are nitrates and nitrites 
found in food and water. Vegetables are the major 
sources of nitrates in average American diets. 
However, fruits and vegetables are excellent sources 
of ascorbic acid (Vitamin C) which is known to 
inhibit the conversion of the relatively safe nitrates 
and nitrates to the far more dangerous nitrosamines. 
In this laboratory, adult human subjects were fed 
controlled diets in which the amounts of nitrate and 
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ascorbic acid were varied by altering the kinds and 
amounts of fruits and vegetables. Apparent exposure 
to nitrosamines could be changed by these simple 
dietary interventions. Preservation and cooking 
procedures were found to affect the amounts of 
nitrates in beets. Those procedures which involved 
discarding of cooking and preservation in an acid 
medium appeared to offer best results. 
Preliminary results indicate that eating of red meat 
may offer protective effects against lead toxicity. 
Adult human subjects were fed constant, laboratory 
controlled diets which contained either beef (6 
ounces per day) or beef (2 ounces) and white meat (4 
ounces per day). The lead content of both dietary 
plans was the same. Blood levels were lower and loss 
of lead in feces was higher when the high rather 
than the low beef containing diets were fed. Pre-
sumably, the apparent protective quality of beef is 
related to its heme iron content. Iron inhibits lead 
absorption and heme iron from meat is the most 
readily absorbable form of food iron. 
Unexpected side effects of nutrient supplements 
may have pronounced effects on nutritional status. 
Because of concerns about the high incidence of 
osteoporosis (brittle bone disease) among American 
women, use of calcium supplements has become 
common. Because of its low cost and high calcium 
content per unit weight, calcium carbonate has 
become the most popular supplemental calcium 
source. Calcium carbonate is also used as an 
antacid since it is poorly absorbed from the intes-
tines and acts to reduce stomach and upper intesti-
nal tract acidity. In this laboratory, when adult 
human subjects were fed graded amounts of calcium 
carbonate in combination with a measured, constant 
diet, iron status of these individuals was found to 
decline as levels of calcium carbonate supplementa-
tion were increased. Non-meat iron absorption is 
most effiCiently absorbed in an acid medium; hence, 
it is not surprising that an antacid which is also a 
calcium supplement would inhibit dietary iron 
utilization. Since iron deficiency anemia is not 
uncommon among women, it is unfortunate that 
efforts to decrease risk for one pathological condi-
tion, osteoporosis, might increase the risk in these 
individuals of secondarily developing another one, 
iron-deficiency anemia. 
Depending upon specific kind, source, and proc-
essing procedures before consumption, dietary fiber 
is thought to have several beneficial health effects. 
Psyllium husk fiber has long been used as a bulk 
laxative. Use of psyllium husk fiber in breakfast ce-
reals has recently occurred. Psyllium fiber supple-
ments have been demonstrated in this laboratory 
modestly to lower blood cholesterol levels, increase 
stool bulk, and decrease fecal transit time. However, 
use of psyllium fiber supplements were also found to 
decrease utilization of several minerals including 
zinc. Iron supplements are also known to inhibit 
zinc utilization. Higher apparent zinc utilization was 
observed when human subjects were fed psyllium 
fiber plus time released iron supplements than when 
psyllium fiber plus regular iron supplements were 
employed; but the reverse was true when the iron 
supplements were not given concurrently with the 
iron supplements. These results point up the 
difficulties of predicting effects of nutrient supple-
ment use because of the multitude of possible 
: ',1 teractions . 
Effects of dietary fat on blood serum lipid levels 
.tnd . presumably. upon cardio-vascular disease risk 
('oniinue to be a topic of intense scientific a nd 
, onsumer interest. Production of food products with 
iligh consumer acceptability sometimes necessitates 
i lJe use of solid shortenings rather than liquid oils. 
To this end. highly polyunsaturated oils such as 
,."ybean and corn oils are sometimes partially 
:l\ldrogenated: a process by which they become more 
"olid at room temperature but concurrently become 
.! Iore saturated. Some plant oils such as palm oil 
i( nd to be relatively solid at room temperature and 
I ontain appreciable amounts of saturated fatty 
.wids. As m a rketed in the industrialized world. palm 
oil is generally separated into a more liqUid. less 
,.,a turated fraction (palm olein oil) and a more solid , 
1\1ore saturated fraction (pa lm stearin oil). In the 
·.oybean oil - palm oil controversy. the relative effects 
(I I these different palm oil fractions and hydrogen-
:\ ! ed soybean oil shortening on blood serum lipids of 
il1 lmans has been questioned . Human adult s ubjects 
k cl the test oils under controlled laboratory condi-
lions were found to have lower blood serum total 
cholesterol and LDL cholesterol levels tha n the 
lInJ'ractioned palm oil. palm olein oil and palm 
s!carin oil were fed. The hydrogenated soybean oil 
,.,hortening h ad a higher iodine number than did any 
or the palm test oils. Iodine numbers show the 
nu mber of double bonds which an oil contains. thus 
b directly proportional its degree of unsaturated-
11('5S . The results of this study show that even 
hydrogenated soybean oil is more unsaturated and 
produces lower blood cholesterol levels when fed to 
h\lmans than do eqUivalent amounts of the usually 
marketed forms of palm oils . 
UNL researchers look at the 
e1fects oj soybean. canola. 
and palm oils on blood 
serum cholesterol levels. 
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Choice of dietary fat may affect human health in 
ways other than those usually associated with lipid 
nutriture. Using adult human subjects calcium 
absorption was found to increase as the degree of 
unsaturatedness of dietary oil was increased; thus, 
soybean oil was found to produce better calcium 
absorption than canola oil. 
Use of omega-3 fatty acids from fish oils have been 
found to reduce the clotability of blood. When fed to 
human subjects. omega-3 fatty acid supplements 
from fish oil were found to increase urinary losses of 
sodium, increase total urine volume loss, and 
modestly reduce blood pressure. Similar results were 
not observed when omega -3 fatty acids supplied 
canol a oil were fed . The 20 and 22 carbon length 
omega-3 fatty acids supplied by fish oil a re more 
effiCiently utilized than is the 18 carbon length 
omega-3 fatty acid supplied by canola oil. 
Physicians Recommendations 
About Eating Beef 
Concern about cholesterol has many people 
changing their diets. One noticeable trend is a 
reduction in the consumption of beef; an alarming 
trend in areas where beef production is a main 
livelihood. This trend toward lower beef consumption 
may be augmented by recommendations from health 
professionals and other sources. In previous re-
search Midwest physicians felt comfortable giving 
patients advice on reducing dietary cholesterol even 
though they felt that their nutrition education in 
medical school was inadequate. A follow-up study 
was conducted to determine what types of dietary 
recommendations physicians make patients with 
high blood cholesterol. Specifically, are physicians 
who practice in states where beef production is a 
large portion of the economy recommending that 
beef be omitted from cholesterol-lowering diets? A 
survey was conducted with 5,900 medical doctors in 
Nebraska. Iowa, Kansas, Colorado, Wyoming, and 
South Dakota with 1,595, or 27%, responding. 
Thirty three percent reported that they routinely 
recommend red meat be eliminated from the diet of 
patients trying to lower blood cholesterol, while 
54.6% recommend that their patients decrease 
consumption of red meat. Other items recommended 
for elimination from the diet were "saturated fats~ 
(45.6%), eggs (42.4%), and dairy products (42.0%). 
These same foods were also additional ones recom-
mended for reduction. Foods recommended for 
increase were "high fiber" (61.3%), fruits and vege-
tables (50.6%), fish (36.4%), and poultry (22.8%). 
Both physicians who could identifY low fat cuts of 
meat and those who could not identifY low fat cuts of 
meat recommended eliminating or reducing both 
saturated fat and red meat. These findings suggest 
that more information about the use of lean red 
meat in cholesterol-lowering diets should be directed 
toward physicians. 
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Nutrition Interests of Low Literate Adults 
Reading skills of over 50% of American adults are 
thought to be below the tenth grade level. However, 
most health and nutrition information written for 
adults is at or above the tenth grade reading level. 
Obviously, a great deal of needed information is un-
available to the adult population. To make nutrition 
information readable for more adults, the Human 
Nutrition Information Service (HNIS) of USDA 
contracted for development of nutrition material. 
This material must not only be written at a level that 
low literate adults can read, but must also be of 
interest so they will want to read it. Unfortunately, 
the low literate population has also been neglected 
in terms of their interests. The purpose of the 
ongoing research with this population includes not 
only development of readable materials but develop-
ment of methods for determining interests. Focus 
group interviews, individual in-depth interviews and 
critical incident interviews have been conducted in 
Omaha, Lincoln, and the rural areas surrounding 
Beatrice. The written materials were based on the 
HNIS Bulletin series "Dietary Guidelines and Your 
Diet" and were written at the fifth grade reading 
level. Preliminary results show that the adults with 
low literacy skills are interested in nutrition issues, 
particularly those dealing with cholesterol, weight 
control, and feeding young children. Items of little 
interest include alcoholic beverages, especially in the 
rural areas, and reCipe modifications. The written 
materials are currently being revised based on com-
ments made during the three types of interviews. 
The revised materials will then be tested again using 
the same interview methods. The outcome of the 
project will be suggestions to HNIS for developing 
interesting and readable nutrition information for 
adults with low literacy skills. But also, the methods 
used to reach low literate adults and determine their 
interests will surprise those who believed that these 
adults would not participate in such projects. 
Northeast Research and 
Extension Center 
Cattle Production - Implant Research 
Previous research has shown that the response to 
growth promoting implants may vary depending on 
number of previous implants used, dose of implant 
used and phase of production the cattle are im-
planted. Recently Finaplix, a new implant containing 
a synthetic analog of testosterone, has been shown 
to improve cattle performance when used with an 
implant having estrogenic activity. 
In a growing and finishing trial, with an average 
initial weight of 600 lb, 120 steers were allotted to a 
2x2 factorial arrangement of implant treatments. At 
the start of a 92-day com silage growing program 
steers were implanted with either Synovex-C (low 
dose) or Synovex-S (high dose). Steers within each 
growing period treatment group were subsequently 
reimplanted with either Synovex-S or Synovex-S and 
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Finaplix at the start of the high energy (dry rolled 
com) finishing program. Compared to implanting 
steers with Synovex-C, implanting steers with 
Synovex-S resulted in improved gains (2.22 vs 2.37 
lb/hd/day) in the growing period. However, implant-
ing with Synovex-C in the growing period resulted in 
improved gains (5.9%) and improved effiCiency of 
feed conversions (6.5%) in the subsequent finishing 
period, regardless of finishing implant program used. 
Over the entire feeding period, gains of steers were 
similar, however, steers previously implanted with 
Synovex-C were 2.2% more efficient in feed conver-
sion. In the finishing period, steers implanted with 
Synovex-S plus Finaplix had 3.2% greater gains and 
were 1.5% more efficient in feed conversions than 
steers implanted with only Synovex-S. 
Soil Erosion Control/Crop Residue Cover 
Conservation tillage, or leaving crop residue on the 
soil surface, is one of the best and most effective soil 
erosion control methods. Nationally, over 31 % of the 
acreage complying with the conservation provisions 
of the 1985 Food Security Act (Farm Bill) will use 
crop residue to reduce soil erosion. 
In Nebraska, nearly all of these plans specity that 
a certain percentage of residue cover, usually at 
least 30% and in some cases as much as 85%, must 
remain on the soil surface after all tillage and 
planting operations have been completed. 
Crop producers are likely to face a major dilemma 
as these Conservation Plans are implemented over 
the next several years. In a two-year study, percent 
residue cover immediately after harvest was found to 
be only 71 % for soybeans and less than 80% for 
corn. 
Eleven common tillage and planting systems were 
also evaluated for their effects on residue cover. Only 
no-till planting conSistently left more than a 40% 
cover in either corn or soybean residue. Currently, 
nearly 75% of Nebraska crop producers use either a 
chisel plow or a disk in a tillage system prior to 
planting. However, when either of these implements 
was included in a tillage and planting system, less 
than a 30% cover remained. Further when more 
than two residue altering operations (including 
planting) were conducted, residue cover was less 
than 20%. Even though a 20% cover will reduce 
erosion losses by one-half compared to a residue free 
field, this amount of cover is not adequate for most 
Conservation Plans. Thus, crop producers will need 
to substantially change tillage practices to remain in 
compliance. 
Nematode Research 
A series of cooperative studies with other ento-
mologists, beginning in 1989, have been conducted 
to determine the efficacy of applying entomogenous 
nematodes, Steinememajeltiae, through a center-
pivot irrigation system, for the control of rootworm 
larvae in corn. Approximately 1.5 billion nematodes 
per acre were applied in about 0.85 inches of water. 
Application was timed with finding second and third 
instar rootworm larvae in the field. A center-pivot 
application of chlorpyrifos 4E. at planting time appli-
cation of terbufos l5G, and an untreated check were 
used for comparison purposes. Evaluations were 
based on rating root damage at tasseling time. 
Initial results show much promise using these 
naturally occurring animals for control of the 
rootworm complex in continuous com. Data taken in 
1989 show the nematode application results in 
significant control over the untreated check but not 
as effective as the standard chlorpyrifos application. 
Continued research is needed to determine the best 
rate structure and application timing. 
Panhandle Research and 
Extension Center 
Surge Flow Irrigation 
Furrow irrigation is currently used on over half of 
the irrigated acres in Nebraska. Lower energy and 
equipment costs and the fact that many irrigated 
fields are already using furrow irrigation are the 
main reasons why furrow irrigation will continue for 
years to come. Surge irrigation gives furrow irriga-
tors hope of reducing labor. improving irrigation uni-
formity and reducing runoff. 
Surge irrigation is the process of intermittent 
application of water in an irrigation furrow. The 
intermittent application of water is accomplished by 
cycling irrigation water in one set of furrows with 
another set. Normally three to six cycles are used 
with the cycling of water accomplished by using an 
automatically controlled flow direction control valve. 
a surge valve. 
During the cycling of water. the water is shut off in 
alternate furrows for short periods of time and the 
furrow is allowed to dry. This allows the soil particles 
to consolidate and form a seal in the furrow. When 
water is reintroduced to the furrow. the intake rate 
is reduced and more water is carried down the 
furrow rather than infiltrating the soil. This process 
can increase the rate water moves to the end of the 
field and will result in increased uniformity of water 
application and irrigation efficiency. 
The University of Nebraska has compared the 
advance of water in a furrow using surge irrigation 
to continuous flow irrigation since 1983. Tests have 
been conducted on a variety of soil types from the 
Central Platte Valley to the Nebraska Panhandle. 
The average reduction found in the rate of water 
advance in a furrow using surge irrigation compared 
to continuous flow irrigation was 20%, with a range 
of 0% to 52%. The majority of tests were conducted 
during the first irrigation of the season. 
Soil type plays an important role in the ability of 
surge to reduce irrigation advance times. Fine 
textured soils that currently have acceptable ad-
vance times may not benefit from surge irrigation. 
On the other hand. coarse textured soils with high 
intake rates can benefit substantially from surge ir-
rigation. With any soil. the most benefits occur when 
Research Highlights 
infiltration rates are highest, and this is normally 
during the first irrigation. 
Implant Combination for Finishing Cattle 
Growth stimulating implants have been used 
routinely in finishing cattle to improve weight gain 
and cost of gain by about 10% when used alone. 
These implants act primarily as estrogens to influ-
ence hormonal regulation of growth. In recent years, 
a new implant, trenbolone acetate (TBA) which is a 
synthetic androgen or male hormone became 
available. Early results indicated that TBA was not 
as effective as an estrogen when either was used 
alone, but that combination use of the two types 
resulted in additive responses in cattle performance. 
Two cattle finishing trials cast doubt on the 
effectiveness of an estrogen-androgen combination 
used at the start of a 110- to 125-day finishing 
period. In a 110-day trial , average daily gain ap-
peared to be improved with a TBA-estrogen combina-
tion over the estrogen implant alone. but correction 
for lower carcass dressing percentage with the 
combination made the gain difference non- signifi-
cant. In a similar 125-day trial. there was no differ-
ence in the carcass adjusted weight gains for the 
combination vs the single implant. Unless the com-
bination is used within 80 to 100 days of slaughter. 
improvement in performance with the combination 
may not be maintained. 
These trials showed slight reductions in carcass 
rib eye marbling and dressing percentage with the 
combination, but average reductions from a number 
of other University trials do not appear to be a 
serious problem. Data suggest. however, that use of 
the implant combination too often or too close to 
slaughter can reduce marbling and associated 
quality grade. Thus. proper timing is important for 
beneficial use of the implant combination. 
Growth stimulating implanLs have 
been used routinely injinishing caWe. 
Nebraska research looked aL proper 
timing oJt/1e use oJthese implants and 
Lheir effecLs upon carcass marbling 
and dressing percentages. 
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Dry Bean Varieties 
The dry bean variety picture in Nebraska has been 
ever improving during the past decade. One hundred 
percent of the acres were planted with less than half 
a dozen varieties in 1980. By 1983. 80% of the Great 
Northern acreage was planted to new improved 
varieties developed through the Agriculture Research 
Division. The Plant Patenting Law of the 1970s 
stimulated several private companies to develop 
varieties, which were first sold in the 1980s. and 
now their materials command 80% of the sales. The 
foot race is on to develop new improved top yielding, 
disease tolerant dry bean varieties for the Nebraska 
producer. The producers, the private companies and 
the University are actively involved in demonstrating 
and documenting the merits of each new variety. The 
producers have the final say as to which varieties 
they are willing to accept for production on their 
farms under their system of management. 
We are constantly developing new varieties and 
evaluating promising germ plasm from other breed-
ing programs. both public and private, for perform-
ance in our environment. In addition, we evaluate all 
these materials in three separate nurseries for 
reaction to our three main diseases: white mold, 
rust , and common blight. It is through these trial 
results that producers identify consistent high 
yielding varieties. Producers look for stability of yield 
in new varieties to reduce production risks and 
greatly reduce, if not eliminate, inputs required to 
protect yield potential. 
Producers are now asking for disease tolerant 
varieties by name, as they planted 220,000 acres in 
1990. This year a producer had a smorgasbord of 
varieties to select from in the Great Northern and 
pinto market class. In addition they now plant 
significant acreages using varieties of the navy and 
light red kidney market class. which was not occur-
ring in 1980. 
Plant Pathology 
Virus Interactions in Plant Cells 
Potyviruses are a group of long. flexuous plant 
viruses that cause significant economic losses in 
infected crop plants. Potyviruses induce the plant 
host cell to synthesize relatively large, intracellular 
bodies called cylindrical inclusions. These inclusions 
are thought to aid viral spread from cell to cell 
across cell walls between cells. Soilborne wheat 
mosaic virus (SBWMV) is a virus of wheat plants 
spread by a fungus in root cortex cells. It causes 
significant losses in wheat. When plants are infected 
by potyviruses and SBWMV, SBWMV attaches spe-
Cifically to the cylindrical inclusions of potyviruses. 
Research was begun to find if SBWMV attachment to 
cylindrical inclusions was a property of SBWMV or of 
cylindrical inclusions or both . It was found that with 
the viral combinations used, SBWMV invariably 
bound to cylindrical inclusions of two different 
potyviruses in doubly infected cells. Binding of coat 
proteins of cO-infecting viruses was not limited to 
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monocotyledonous crop plants, such as wheat. The 
same phenomenon was shown in tobacco. It was 
also established that although binding of protein to 
cylindrical inclusions is generally true, there are 
exceptions. Tobacco etch virus inclusions bound 
their own coat proteins but not those of the co-
infecting pepper ringspot virus. However, the latter 
did bind to cylindrical inclusions of another 
potyvirus. Understanding why viruses bind to cylin-
drical inclusions of potyviruses may lead to strate-
gies to disrupt the binding process and thus control 
cell to cell spread and some viral diseases of plants. 
The Maize Chlorotic Mottle Virus Mystery: 
The Hawaiian Connection 
Maize chlorotiC mottle virus (MCMV) is one of a 
complex of viruses causing corn lethal necrosis 
(CLN) disease in the Republican River Valley of 
Nebraska and Kansas for the last 15 years. Even 
though the disease has fluctuated greatly in inten-
sity it has. fortunately, remained largely confined to 
the valley. When it is present, it can be considered 
the AIDS complex of the plant world. 
In January 1990 the Department of Plant Pathol-
ogy was contacted by Extension Plant Pathologists, 
the Hawaiian Department of Agriculture and repre-
sentatives of the seed trade to identify what was 
suspected to be MCMV on the island of Kauai, 
Hawaii. We confirmed that the virus was indeed very 
prevalent in the winter nurseries of three commercial 
seed producers. Their concern, of course, was 
whether the virus was seed transmitted and whether 
it would be prudent to send their crop back to the 
mainland. 
We suggested ways that the question of seed 
In a cooperaiive research 
project with the Hawaiian 
Department oj Agriculture. 
com lethal necrosis -injested 
com plants w ere studied. 
The s tunted . n arly white 
plants w ere in afield in 
Hawaii in which nearly 
100% injeciion occurred . 
transmission could be tested. In early March the 
project was funded and by mid-May 42.000 seed-
lings had been tested by immuno-assay and by 
bioassay. Seventeen seedlings were found to have 
been infected through seed transmission of the vi-
ruS. Even though this is a very low percentage. the 
threat of a single introduction into a virus free area 
of the corn belt could be significant. All parties in 
the venture have been informed of the potential 
risks. Additional research is underway to develop an 
understanding of this new virus outbreak, determine 
its relationship to the Nebraska strains, and deter-
mine cultural and other practices to minimize its 
damage. 
Milkweed Disease: A Surprise Deterrent to 
Growing an Alternative Crop 
Milkweed is the latest venture of some entrepre-
neurs and as an alternative crop. The floss is the 
sought-after product. In the wild, disease problems 
are virtually non-existent. In the cultivated crop of 
native plants, two fungal and one bacterial disease 
have served to drastically lower the health and vigor 
of plants and the yield of floss. The pathogens cause 
spots and blights of leaves, stem and pods. These 
pathogens have not been previously reported and 
seem to be specific for milkweed. Thus, nearby crops 
are not affected. 
Current work is to determine how to manage 
diseases economically. Seed treatments of different 
chemicals and different temperatures are being 
tested. Likewise, potential fungicides and bacteri-
cides are being tested in commercial fields. After 
three independent applications, milkweeds of tested 
plots will be compared to non-treated plants for 
severity and prevalence of disease, as well as yield 
and quality of the floss. Physical and environmental 
conditions for survival of different pathogens are also 
being determined in hopes of interrupting a critical 
phase of development. 
South Central Research and 
Extension Center 
Increasing Nitrogen Use Efficiency 
of Irrigated Com 
The fate of nitrogen fertilizer applied to irrigated 
corn has been of considerable concern with the in-
creasing awareness of the potential for nitrogen-
leaching below the root zone and eventually entering 
ground water. One goal of using nitrogen fertilizers 
in crop production is to optimize the amount of fer-
tilizer nitrogen taken up by the crop. Profitability is 
increased as fertilizer is more effiCiently used, and 
less nitrogen remains in the soil, subject to leaching 
losses. Over a four-year period, several factors were 
evaluated in a study on the influence on nitrogen 
use efficiency of irrigated corn. Factors evaluated in-
cluded fertilizer nitrogen rate, corn hybrid, and the 
use of a nitrification inhibitor, nitrapyrin. Nitrifica-
tion inhibitors temporarily block the microbial con-
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NitrogenJeriilizer use in corn production raises concerns 
about contamination oj ground water. Num rous studies 
by ARD researche r look at the efficiency oj n itrogen 
Jertilizer use on Nebraskajields . 
version of ammonium nitrogen fertilizers to the 
leachable nitrate form. The study found that the 
application of nitrapyrin with anhydrous ammonia 
at late sidedress time reduced the amount of fertil-
izer nitrogen taken up by the crop. Nitrapyrin tended 
to immobilize, at least temporarily, the inorganic 
fertilizer nitrogen in a form which was not leachable . 
but was also unavailable to the crop . Although there 
were considerable differences among hybrids in 
fertilizer nitrogen upta ke in any given year. there 
were no clear trends for one hybrid being superior or 
inferior over the study. Hybrid differences in nitro-
gen uptake appeared to be s ubject primarily to how 
the hybrids responded to climatic conditions from 
year to year. Results from this study show th at 
nitrapyrin should not be applied with anhydrous 
ammonia as a late sidedress treatment for silt loa m 
soils. If nitrapyrin is to be used. nitrogen should be 
applied earlier, preferably before planting in the 
spring, or as an early s idedress application. 
White Com as an Alternative Crop 
Nebraska corn producers are concerned about 
diverSifYing crops and sources of income from their 
farms . An ideal alternative crop would produce high 
yields at a good profit, be grown with current farm 
eqUipment. require few changes in farming practices, 
and have readily accessible markets. White corn is 
one of the few alternative crops that fill most of these 
requirements. 
A project began in 1988 to evaluate 40 to 50 white 
corn hybrids per year for suitability to Nebraska 
conditions. Two to four widely-grown yellow corn 
checks have been included to assess relative yields 
of the white hybrids. Yield. stalk and root lodging, 
days to flower. ear height. and grain moisture were 
measured . Grain mold assays and food quality data 
were also obtained. 
White corn yields in 1988 ranged from 100 to 191 
bula compared to 142 to 199 bula for the yellow 
corn. In 1989 white corn yields range from 124 to 
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196 bula compared to 185 to 204 bula for the 
yellow corn. Yields of the best-yielding white hybrids 
were comparable to those of the best-yielding yellows 
in both years. Grain quality has been consistently 
high. Stalk quality of the white hybrids has been as 
good or better than that of the yellow hybrids. 
White hybrids grown by Nebraska farmers 10 to 
20 years ago gained a bad reputation because they 
were too late maturing for this area. had poor stalk 
quality. and yielded poorly. These problems are no 
longer evident in most of the higher yielding white 
hybrids available today. White corn is a viable alter-
native crop for Nebraska farmers. 
Textiles, Clothing and Design 
counteracting Hard Water in 
Decontamination of Clothing 
Use of clothing to protect applicators continues as 
an important safety measure. Textile scientists have 
addressed the problem of chemical residue in 
protective clothing. and effective removal of the 
residue in laundering. Recent work has shown that 
increased mineral content of water (calcium. magne-
sium and sometimes iron) in a range labeled "hard 
water", decreased the completeness of residue 
removal in laundering. No work has been reported 
that assessed whether increasing the concentration 
of detergent in laundering would overcome this 
problem. Detergents formulated with anionic surfac-
tants may be susceptible to variation in detergent 
concentration, because anionic surfactants ionize in 
solution where the negative charge will attract the 
positively charged hardness ions in water, thus 
reducing the effectiveness of the detergent. Nonionic 
surfactants are insensitive to levels of water hard-
ness. Research was needed to see whether detergent 
concentration could offset the problems caused by 
water hardness, considering the fabric, it's func-
tional finishes, washing temperature, and whether 
or not a prewash product was used. 
In general, a prewash product is important in 
residue removal from fabrics in laundering, and its 
importance increases when soil repellent fabrics are 
contaminated, when 30°C (cool) temperature is used, 
when powdered anionic phosphate detergent is used 
and especially when a combination of two or more of 
these factors is present. Residue remaining after 
laundering increased as temperature decreased 
when phosphate detergent with no prewash product 
is used for laundering. This illustrates the impor-
tance of prewash product use. Recommendations 
from these data include to use the soil rep ell ant 
finish, to use a prewash product especially in areas 
of hard water, and to use the highest temperature 
possible for laundering. Temperature of washing, 
prewash product use and detergent selection can 
overcome problems caused by elevated mineral 
content in the wash water. 
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Characterization of Milkweed Floss 
Critical to milkweed's development as an alterna-
tive crop is the characterization of the fiber and 
identification of potential markets. Researchers 
focused their efforts on determining the form and 
structure and moisture characteristics of the two 
species of milkweed currently cultivated in 
Nebraska, Asclepias syriaca (common milkweed) and 
Asclepias speciosa (showy milkweed). Microscopic 
examination of the fiber using a scanning electron 
microscope (SEM) showed that the fibers have dis-
tinctive surface characteristics. Asclepias syriaca 
has lengthwise ridges on the fiber surface, while 
Asclepias speciosa has a smoother surface. These 
morphological differences make it possible to distin-
gUish and identifY the species to which a sample of 
milkweed floss belongs. These morphological differ-
ences also suggest that different species of milkweed 
floss may have differing yarn characteristics since 
the ridged fibers may exhibit more surface friction 
during yarn spinning processes. 
Researchers also measured moisture regain, 
moisture uptake, and wettability of milkweed and 
cotton fibers. They included cotton in the study so 
that they could compare the moisture characteristics 
of milkweed fibers to cotton fibers under similar test 
conditions. Results showed that A. speciosa and A. 
syriaca possess similar moisture characteristics. 
Therefore, fibers from these two species of milkweed 
should perform Similarly in absorbent materials 
such as disposable diapers and tissues. Generally, 
the milkweed fibers exhibited superior moisture 
regain (capacity for water vapor absorption) and 
moisture uptake (capacity for liqUid water absorp-
tion) when compared to cotton fibers; however, 
neither species of milkweed fiber matched the 
wettability (rate of liquid water uptake) of the cotton 
fibers. Improving milkweed's rate of liqUid water 
uptake merits further study since immediate absorp-
tion of liqUid is essential for textile products like 
disposable diapers and bandages. 
Veterinary Science 
Bovine Viral Diarrhea Virus 
Because of the vital role of the immune system in 
the body's defense against the disease, any environ-
mental, metabolic, endocrine, or infectious factor 
which changes the immune system will have a 
Significant effect on susceptibility or resistance to 
disease. Infectious agents may modifY the immune 
response. Specifically there are a number of viruses, 
affecting both humans and animals, that can repli-
cate and persist in lymphoid tissues. Many viruses 
invade and persist in lymphoid tissues of cattle. A 
notable consequence of this type of viral infection is 
the impairment or alteration of the immune re-
sponse. One of the most prevalent lymphotropic 
viruses (infects lymphoid cells) of cattle is Bovine 
Viral Diarrhea Virus (BVDV). 
During the last few years our laboratory has been 
developing tools for detecting genetic sequences of 
BVDV in bovine immune cells (lymphoid tissue), 
both by gene amplification techniques (Polymerase 
Chain Reaction or, PCR) and in situ hybridization. In 
addition, we have acquired experience in identifYing 
the various subpopulations of lymphoid cells in 
cattle using surface markers recognized by specific 
monoclonal antibodies. These tools permit a detailed 
molecular characterization of the lymphOid cell 
subpopulations infected by BVDV during acute and 
perSistent infection, and the level of expression of 
viral functions in each case. At the same time, this 
cellular characterization provides the basis to 
initiate studies to determine how BVDV infection 
affects the function of immune cells. 
Data on cell tropism (affinity) and lymphoid 
perSistence of BVDV and some other lymphotropic 
yiruses (e.g., herpesviruses) that infect cattle may 
provide alternative models on mechanisms of virus-
induced immunosuppression of domestic cattle. An 
additional aspect of this research is to develop 
diagnostic probes and gene amplification techniques, 
such as the PCR test for BVDV, that will improve the 
accuracy and speed of diagnosing viral diseases. 
Serodiagnosis of Swine Dysentery 
Swine dysentery is a highly contagious disease of 
growing and finishing pigs caused by a spirochete 
bacterium called Treponema hyodysenteriae. The 
acute form of the disease is characterized by severe, 
often fatal bloody diarrhea. Conversely, in herds 
where the disease has become well established, 
affected pigs show reduced feed efficiency and weight 
,gain. An important aspect of swine dysentery is 
prolonged shedding of T. hyodysenteriae in the feces 
of some animals following recovery from the diar-
rhea. These carrier-shedder pigs are the principal 
way the disease is maintained on a farm and repre-
sent the major reservoir for transmission of the 
organism between farms. The crucial problem of 
swine dysentery prevention is how to keep carrier-
shedder pigs from being introduced into uninfected 
herds. The solution lies in being able to quickly and 
accurately identifY swine that appear normal but are 
carriers ofT. hyodysenteriae. Several tests have been 
described for the diagnosis of swine dysentery; 
however, none of the currently available tests can 
identifY the individual carrier-shedder pig. 
Several diagnostic methods which take advantage 
of recombinant DNA technology are being investi-
gated. Currently, we are developing a blood test 
which will be used for rapid screening and detection 
of individual swine exposed to T. hyodysenteriae. 
Purified DNA from T. hyodysenteriae was introduced 
into another bacterium called Escherichia coli. The 
resulting E.coli cells which contained gene fragments 
[rom T. hyodysenteriae, were examined for their 
capacity to produce proteins encoded by T. hyodys-
enteriae genes (recombinant proteins). To date, 
several such organisms have been identified and are 
currently being characterized. Using fermentation 
and protein purification technology available at the 
Food Processing Center Recombinant DNA Fermen-
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tation Facility, large quantities of recombinant 
proteins will be produced for use in the development 
of the blood test. The development of a blood test 
capable of discriminating between healthy swine and 
swine exposed to T. hyodysenteriae will improve the 
control and prevention of this costly disease by 
allowing better management of newly acquired stock, 
thereby stopping the spread of swine dysentery 
between farms. 
West Central Research and 
Extension Center 
Pest Resistance in Brahma Crosses 
Brahma cattle have shown a degree of resistance 
to some external blood-feeding paraSites including 
ticks and horn flies. The resistance is manifested by 
lower numbers of the pest and better weight gain 
performance by the infested animals. Research with 
Brahma and English crossbreeds in Florida showed 
the resistance was maintained in Brahma crosses 
but to a lesser degree than in purebred Brahmas. 
Many Brahma crossbreeds are purchased by Ne-
braska feeders for finish feeding in the summer 
months. Research is being conducted with Brahma 
crossbreeds to determine if they also have resistance 
to the blood-feeding stable fly, the major insect pest 
of feedlot cattle in the Midwest during the summer 
months. 
Flies are released in fly-screened, self-contained 
pens to maintain a relatively constant population 
level on the animals. Five Brahma and five English 
crossbreeds are kept in each of four pens for 28 
days. The research is replicated four times through-
out the summer. Fly numbers and weight gains are 
monitored for each animal during each of the trial 
periods. 
This data should provide cattle feeders with 
information which will allow them to make economi-
cally-sound decisions in the purchase of cattle for 
feeding during summer months in Nebraska. If the 
Brahma crosses are resistant to stable flies and their 
weight gain performance is equal to other cross-
breeds, they are a good investment. If not, it is not 
economical for feeders to pay as much for them as 
for other crossbred cattle. 
Improved Utilization of Little Bluestem 
Little bluestem (Schizachyrium scoparium (Michx.) 
is one of the major native grass species in much of 
the Nebraska Sand hills and is an important forage 
resource for the beef cattle industry. However, it is 
often criticized by ranchers because of the apparent 
light grazing it receives. A study to investigate the 
influence of standing dead herbage on utilization of 
little bluestem by yearling cattle was initiated in 
1989. The study was conducted within the frame-
work of the ongoing grazing study at the Gudmund-
sen Sandhills Laboratory near Whitman, Nebraska. 
Pastures were grazed at mid-month for 4-6 days 
during June, July, August. and October at a stock-
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ing rate of 1. 11 AUM/ha. Treatments on individual 
little bluestem bunches consisted of intact plants 
(IN). plants in which dead seed culms were removed 
(CR), and plants in which all dead herbage (seed 
culms and leaves) was removed (TR). 
Initial results indicate that cattle have a strong 
aversion to plants with dead seed culms. Percent 
tillers grazed/little bluestem bunch averaged 8% 
across all dates for the IN plants while the CR and 
TR plants both averaged 75%. A calculated utiliza-
tion index averaged 0.04 for the IN plants while the 
CR and TR plants averaged 0.39 and 0.45. respec-
tively. July appeared to be the month in which little 
bluestem was utilized to the greatest extent with a 
percent tillers grazed/bunch of 64% and a utilization 
index of 0.35 when averaged across all treatments. 
Utilization of little bluestem dropped off dramatically 
in October with a 50% reduction in tillers grazed/ 
bunch and a 44% reduction in the utilization index 
when compared to July. These data may be consid-
ered in designing and implementing a grazing 
system that will improve the utilization of little 
bluestem. 
Birdsfoot Trefoil for Hay Production. 
Hay production from sub irrigated meadows is 
essential for wintering beef cattle in the Nebraska 
Sandhills. Early studies showed that interseeding 
legumes was one of the most economic practices to 
increase hay yield and improve forage quality. 
Recent observations of 12 species and varieties of 
different legumes indicated that birdsfoot trefoil 
(Lotus comiculatus L.) was one of the best adapted 
species for sub irrigated meadow environments and 
warranted further investigation. 
A comparison of meadow plots with and without 
birds foot trefoil indicated that hay yields and crude 
protein content were increased by 54% and 5.1%. 
respectively. when birdsfoot made up 51% of the hay 
composition. Digestibility was similar. 
Since birdsfoot trefoil is not widely grown in 
Nebraska, a plot evaluation of 12 varieties from 
different locations within the United States was 
conducted to determine which varieties were best 
adapted to subirrigated meadows. Based on yield, 
persistence and forage quality, the varieties of 
Carroll, Empire, Leo, Mackinaw and Norcen were 
ranked as the top five. 
To determine the best methods for establishing of 
birdsfoot trefoil, a comparison was made of seeding 
methods (broadcast vs. drilling). superimposed over 
three methods of suppressing the existing vegetation 
(spraying with Roundup at 2 qts/ A: spraying with 
Paraquat at 2 qts/ A and scarification of the soil 
surface with a flail mower). Seedling counts and 
subsequent yield data indicated that drilling was 
better than broadcast seeding, and that suppression 
of the existing vegetation prior to seeding was 
necessary for establishment with no differences 
among suppression treatments. 
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Irrigation Management Decisions 
A field method to measure the quantity and quality 
of leachate under irrigated crops on a year-around 
basis is under development. The field research 
techniques developed through this project will help 
link ground water quality management with irriga-
tion management. The results will gUide the irrigator 
to management decisions based on the potential for 
leaching during and after the irrigation season. The 
results also will provide inputs to irrigation manage-
ment models to develop management guidelines for 
irrigators to minimize leaching in their irrigated 
crops. 
The lysimeter is a soil core 3 feet in diameter and 8 
feet deep encased in a steel pipe open only at the 
surface. The design lysimeter goals were to: (a) 
completely contain an undisturbed soil core large 
enough to grow annual crops, (b) maintain unsatu-
rated soil water flow through and below the crop's 
root zone, (c) collect all leachate at the base of the 
soil core, (d) analyze leachate for nitrate and pesti-
cides, (e) provide year-around leachate sampling in a 
soil freezing climate, (f) provide access to vacuum 
drainage system for periodic maintenance, (g) install 
lysimeters in existing field plots. 
Six lysimeters have been successfully installed 
into irrigated, monoculture corn plots at the West 
Central Research and Extension Center near North 
Platte, Nebraska. Eight more lysimeters will soon be 
completed for irrigated corn-soybean rotation plots. 
These plots have been established for 6 to 8 years. 
Since all of the leachate is intercepted by the lysime-
ters, we have the opportunity to conduct detailed 
studies of the fate of water, nitrate and pesticides. 
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Research projects are listed by departments. An 
asterisk (*) indicates that the project was discontin-
ued in fiscal year 1989-1990. 
Administration 
01-001 
01-004 
General administration of federal fund 
research (D. W. Nelson) 
Regional research coordination, North 
Central Region (D. W. Nelson) 
Agricultural Communications 
18-001 Dissemination of research information 
(G. L. Vacin) 
Agricultural Economics 
10-071 
*10-091 
10-097 
10-101 
10-103 
10-104 
10-106 
10-107 
10-108 
10-109 
10-110 
Impacts of transportation changes on 
agricultural marketing and local com-
munities (D. G. Anderson) 
An economic analysis of risk manage-
ment strategies for agricultural produc-
tion firms (G. A. Helmers, H. D. Jose) 
Economics of uncertain water supplies 
for irrigation (M. E. Baker, 
G. A. Helmers) 
Determinants of farm size and structure 
in north central areas of the U.S. (G. A. 
Helmers, M. E. Baker, B. B. Johnson) 
Price spreads and market structure in 
the beef marketing industry: theory and 
measurement (A. M. Azzam) 
Empirical evaluation of integrating 
fundamental and technical market 
analysis (L. H. Lutgen, J. G. Kendrick) 
Private strategies, public policies, and 
food system performance (A. M. Azzam) 
Management information and manage-
ment practices on Nebraska farms/ 
ranches (H. D. Jose) 
Monitoring and analysis of farm real 
estate market development in Nebraska 
(B. B. Johnson) 
Nebraska water law (J. D. Aiken) 
Water management and conservation in 
western irrigated agriculture 
(R. J. Supalla, D. L. Martin) 
Research Projects 
Agricultural Research and Development Center 
45-001 Field laboratory development 
(W. W. Sahs) 
Agricultural Meteorology 
27-002 
27-003 
27-004 
27-005 
Chemistry of atmospheric deposition -
effects on agriculture, forestry, surface 
waters and materials (S. B. Verma) 
Exchange of carbon dioxide and other 
atmospheric trace gases in vegetated 
ecosystems (S. B. Verma) 
Spectral radiation techniques to esti-
mate productivity and water stress in 
vegetation (B. L. Blad) 
A climate data base and model for 
estimating crop yields (K. G. Hubbard) 
27-006 Environmental and genotypiC control of 
assimilate allocation in crops (M. D. 
Clegg, J. D. Eastin, J. W. Maranville, G. 
E. Meyer, S. B. Verma, F. W. Wagner) 
27-007 Drought and climate change: response 
and policy implications (D. A. Wilhite) 
27-008 Variables in agricultural-weather 
information systems (K. G. Hubbard) 
20-037R Weather and climate research for 
agricultural decision making in the 
North Central Region (K. G. Hubbard) 
*44-030 The effect of microclimate on plant pests 
in a semiarid environment (A. Weiss) 
Agronomy 
12-001 Corn breeding and genetics 
(W. A. Compton, P. T. Nordquist) 
12-002 Improvement and evaluation of oats and 
barley (P. S. BaenZiger) 
12-011 Properties of Nebraska soils as related to 
soil genesis, classification, survey and 
land use (D. T. Lewis) 
* 12-034 Cytogenetic studies on wheat 
(M. R. Morris, J. W. Schmidt, 
P. J. Mattern, V. A. Johnson) 
12-055 Genetics, breeding and evaluation of 
common wheats, durums and triticales 
for Nebraska (P. S. Baenziger) 
12-072 Introduction, multiplication, evaluation, 
preservation, cataloguing and utilization 
of plant germ plasm 
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(D. J. Andrews, K. P. Vogel) 
Research Projects 
12-076 
12-078 
12-080 
*12-089 
12-091 
12-100 
*12-101 
*12-102 
*12-103 
*12-109 
12-110 
*12-114 
12-116 
12-125 
12-126 
12-135 
*12-137 
12-139 
Evaluation of grain crop variety perform-
ance in Nebraska (R. S. Moomaw, R. W. 
Elmore, L. A. Nelson, P. T. Nordquist) 
Fate of nutrients in the environment as 
affected by soil and crop management 
(D. H. Sander, D. T. Walters) 
Chemical aspects of nutrient movement 
and availability in sandy soils 
(R. C. Sorensen) 
Integrating crop culture, chemicals, and 
life cycles to control persistent weeds 
(S. Nissen, R. G. Wilson) 
Soybean physiology in varietal improve-
ment (J. E. Specht) 
Nitrogen metabolism and chemical 
growth regulation of plants 
(L. A. Klepper) 
Environmental and morphological crop 
physiology (M. D. Clegg) 
Residue incorporation and soil distur-
bance effects on crop growth and yield 
(W. W. Wilhelm) 
Influence of tillage on soil physical 
characteristics and biological processes 
(L. N. Mielke) 
Improving nitrogen-use effiCiency in 
conservation production systems (J. F. 
Power, L. N. Mielke, W. W. Wilhelm) 
Dynamics of water in rigid and swelling 
soils (D. Swartzendruber) 
Genetics, biochemistry, and breeding of 
forage sorghum and sundangrass 
(F. A. Haskins, H. J. Gorz) 
Crop productivity as limited by the 
rhizosphere and by water and nutrient 
use effiCiencies (C. Y. Sullivan) 
Modeling the water use and growth of 
plants (T. Arkebauer) 
Chemistry of micaceous and feldspathic 
soils in Nebraska (D. L. McCallister) 
Soil productivity and erosion (A. J. 
Jones) 
Methods to improve production of 
grazing livestock (B. E. Anderson) 
Nitrogen source utilization in crop and 
soil management systems 
(J. S. Schepers, J. F. Power) 
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12-141 
12-142 
12-144 
12-145 
12-146 
*12-147 
12-148 
12-149 
12-150 
12-151 
12-152 
12-153 
12-154 
12-155 
12-156 
12-157 
Mineral element uptake, use, efficiency, 
and tolerance in sorghum and millet 
(R. B. Clark, J. W. Maranville, 
D. Andrews, M. D. Clegg) 
Influence of production practices on 
yield and grain quality of maize and 
winter wheat (S. C. Mason) 
Winter wheat germplasm development 
and evaluation (C. J. Peterson, 
R. A. Graybosch) 
Physical/ chemical basis for microbial 
activity and nutrient cycling with 
conservation management (J. W. Doran, 
J. F. Power,L. N. Mielke, W. W. Wilhelm, 
J. M. Skopp) 
Gene expression and senescence in the 
soybean leaf (P. E. Staswick) 
Microbial and nutrient factors affecting 
crop rotations (M. D. Jawson) 
Morphology and physiology of selected 
perennial grasses (L. E. Moser) 
Breeding sorghum and pearl millet for 
USA and developing countries 
(D. J. Andrews) 
Water and temperature effects on 
sorghum and millet as related to grain 
production and breeding 
(J. D. Eastin, C. Y. Sullivan) 
Tillage influence on crop production and 
physical properties of the soil surface 
and rhizosphere 
(A. J. Jones, L. N. Mielke) 
Renovation and improvement of Ne-
braska range and pasture (S. S. Waller) 
Resource efficient cropping systems for 
Nebraska (C. A. Francis) 
Agronomy and cropping systems 
(M. D. Clegg, S. C. Mason) 
Perennial forage grass breeding for 
Nebraska (K. P. Vogel) 
Integrated weed control in grasslands of 
the central plains (R. A. Masters) 
Physical, chemical, and biological 
interactions between mycorrhiza, soil 
and plants (J. R. Ellis, M. D. Jawson, 
L. N. Mielke, P. J. Shea) 
12-158 
12-159 
12-160 
12-161 
12-162 
12-164 
12-165 
12-166 
12-167 
12-168 
12-169 
12-170 
12-171A 
12-172 
Crop rotations and manure versus 
conventional fertilizers and chemical 
practices (C. A. Francis. M. D. Jawson. 
A. R. Martin, S. C. Mason. J. F. Power. 
W. W. Sahs, P. J. Shea. D. T. Walters) 
Evaluation, management and utilization 
of maize germplasm and breeding 
systems (B. E. Johnson, 
M. A. Thomas-Compton, W. A. Compton) 
Increasing the efficiency of fertilizer 
nitrogen and phosphorus for grain crops 
(D. H. Sander) 
Impacts of soil management practices on 
nutrient cycling in the agricultural 
ecosystem (D. T. Walters) 
Ecological and agronomical manipula-
tion of Nebraska rangeland vegetation 
(J. L. Stubbendieck) 
Structure and expression of soybean leaf 
storage protein genes (P. E. Staswick) 
Quantitative inheritance, selection 
theory and methods, and germplasm 
enhancement in grain sorghum 
(B. E. Johnson) 
Sorghum genotype responses to mineral 
element stresses (R. B. Clark) 
Physical factors controlling microbial 
aspects of movement and transforma-
tion of solutes in soil (J. M. Skopp, 
J. W. Doran, M. D. Jawson) 
Analysis of genetic recombination in 
maize populations using molecular 
markers (W. A. Compton, M. A. Thomas-
Compton, M. R. Morris, C. O. Gardner) 
Analysis of genetic recombination in 
maize populations using molecular 
markers (W. A. Compton, M. A. Thomas-
Compton, M. R. Morris, C. O. Gardner, 
P. E. Staswick) 
Alternative fertility sources in crop 
rotations (C. A. Francis, A. R. Martin, D. 
T. Walters, W. W. Sahs, P. J. Shea, 
J. F. Power, S. C. Mason, M. D. Jawson, 
G. A. Helmers, T. W. Sullivan) 
Selecting wheat and other cereal grains 
with improved market quality (P. J. 
Mattern, P. S. Baenziger, C. J. Peterson) 
Studies on the physiological basis for 
improving efficiency of nitrogen metabo-
lism (J. W. Maranville) 
12-173 
12-174 
12-175 
12-176 
12-177 
12-178 
12-179 
12-180 
12-181 
12-182 
12-183 
12-184 
12-185 
12-186 
12-201 
Research Projects 
Evaluating plant nutrient needs and 
product quality (K. D. Frank) 
Market quality of hard wheat for domes-
tic and international foods 
(P. S. Baenziger) 
Improving the forage quality of grasses 
for Nebraska and the Central Great 
Plains (K. J. Moore) 
Development of an economic threshold 
decision aid for weed control in soy-
beans (D. A. Mortensen, G. A. Wicks) 
Genetic determinants of baking quality 
in wheat (R. A. Graybosch) 
Dissipation and bioavailability of 
herbiCides and other pesticides in soil 
(P. J. Shea) 
Improvement and evaluation of doubled 
haploid techniques in wheat 
(P. S. Baenziger, C. J. Petersen, M. R. 
Morris, P. M. Mattern, R. A. Graybsoch) 
Improved producution efficiency based 
on increased herbicide application 
efficiency (D. A. Mortensen, 
K. VonBargen) 
Development of profitable reduced 
herbicide weed management systems 
through integration (A. R. Martin) 
Investigating milkweed as an alternative 
source of fiber (L. A. Nelson, 
K. VonBargen, P. Crews, A. K. Vidaver, 
D. D. Baltensperger, J. B. Campbell, 
R. W. Elmore) 
Weed management strategies for 
turfgrass and onions (R. N. Stougaard) 
Soybean breeding and genetic studies 
for Nebraska (G. L. Graef) 
Methodology of comparing best manage-
ment practices for groundwater quality 
protection (W. L. Powers) 
Popcorn breeding for yield and expan-
sion volume (quality) (N. D'Croz-Mason, 
M. Thomas-Compton) 
Maintenance, increase and distribution 
of elite germ plasm (R. Helsing) 
Animal Science 
13-022 
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Mineral requirements of swine 
(A. J. Lewis) 
Research Projects 
13-029 Genetic improvement of efficiency in the 
production of quality pork 
(R. K. Johnson, D. R. Zimmerman, 
R. J. Kittok) 
13-036 Dairy herd management strategies for 
improved decision making and profita-
bility (L. L. Larson, F. G. Owen) 
13-045 Improvement of beef cattle through 
breeding methods (M. K. Nielsen) 
*13-052 The requirements for and utilization of 
protein and amino acids by swine 
(A. J. Lewis) 
13-055 Biophysical models for poultry produc-
tion systems (M. M. Beck, 
J. A. DeShazer) 
13-056 Nutrient levels and sources for layers 
and turkeys (T. W. Sullivan) 
13-058 Physiological mechanisms and repro-
ductive management of the postpartum 
interval and puberty in the bovine 
female (J. E. Kinder, R. J. Kittok, 
G. H. Deutscher) 
13-068 Well-being and productivity of poultry 
under various environmental and 
management conditions (E. W. Gleaves) 
13-071 Evaluating the utilization of grain diets 
fed to finishing cattle (R. A. Stock, R. A. 
Britton, T. J. Klopfenstein, T. L. Mader) 
*13-072 Forage utilization and ammoniation of 
crop residues for beef cows (J. K. Ward) 
13-073 Improving utilization of ensiled forage by 
sheep (D. R. Brink) 
13-074 Physiological and nutritional aspects of 
the postpartum interval to conception in 
dairy cattle (L. L. Larson, F. G. Owen) 
* 13-077 Selection effectiveness for reproduction 
and energy utilization in mice 
(M. K. Nielsen) 
* 13-079 Evaluation of management practices 
and traits that influence reproductive 
efficiency in beef cattle (J. E. Kinder, 
M. K. Nielsen) 
13-080 Factors regulating protein turnover and 
growth in skeletal muscle (S. J. Jones, 
C. R. Calkins, R. A. Britton, 
J. E. Kinder, M. G. Zeece) 
13-081 Effect of energy source and feed addi-
tives on energy utilization by swine 
(E. R. Peo, Jr., A. J. Lewis) 
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13-083 
13-084 
* 13-085 
13-086 
13-087 
13-088 
13-089 
13-090 
13-091 
13-092 
13-093 
13-094 
13-095 
13-096 
13-097 
13-098 
13-099 
Improving dairy cattle genetically 
(J. F. Keown) 
Meat manufacturing, restructuring and 
processing (R. W. Mandigo, 
C. R. Calkins) 
Hormonal regulation of pituitary gona-
dotropin secretion in the bovine female 
(J. E. Kinder, B. D. Schanbacher) 
Economical forage based beef systems 
(T. J. Klopfenstein, R. A. Stock, 
R. A. Britton) 
Influence of nutrition upon the repro-
ductive endocrine system of the bovine 
(J. E. Kinder, R. J. Kittok) 
Physiological and management aspects 
of expression of estrus and ovulation 
rate in swine (D. R. Zimmerman, 
R. K. Johnson, R. J. Kittok, M. M. Beck, 
J. A. DeShazer) 
Metabolism in chick brains: cellular 
aspects (M. M. Beck) 
Muscle proteolysis and meat tenderness 
(C. R. Calkins, S. J. Jones) 
Evaluation of management practices 
and traits that influence reproductive 
effiCiency (J. E. Kinder, M. K. Nielsen) 
Estimation of breeding values of repro-
duction and other performance traits in 
swine (R. K. Johnson) 
Regulation of synthesis of LH and FSH 
by estradiol in bovine females 
(J. E. Kinder, H. E. Grot jan) 
Nutritional impact on gastrOintestinal 
morphology and physiology 
(E. T. Clemens) 
Regulation of porcine leydig cell function 
(R. J. Kittok, J. E. Kinder, H. E. Grot jan) 
Forage protein characterization and 
utilization for beef cattle 
(T. Klopfenstein, L. Moser, T. Thompson, 
S. Waller, B. Anderson) 
The genetics of body composition in beef 
cattle (M. K. Nielsen, R. J. Rasby) 
Role of gonadotropin heterogeneity in 
reproductive function (H. E. Grot jan, 
J. E. Kinder, R. A. Britton) 
Acidosis and metabolic disorders (R. A. 
Britton, R. A. Stock, T. J. Klopfenstein) 
13-100 Physiological and nutritional aspects of 
improving reproduction in dairy cattle 
(L. L. Larson) 
Biochemistry 
15-022 Regulation of photosynthetic processes 
(R. Chollet) 
*15-030 Factors affecting functional leghemo-
globin in legume nodules (R. V. Klucas) 
* 15-039 Associative nitrogen fixation in nonlegu-
minous plants (R. V. Klucas) 
15-040 Regulation of photosynthetic processes 
(J. P. Markwell) 
15-041 Genetic manipulation of RuBP carbox-
ylase / oxygenase (R. J. Spreitzer) 
15-047 Characterization of the ACTH receptor: 
polypeptide structure and life cycle 
(R. J. Krueger) 
15-048 Molecular control of photosynthetiC 
energy production (J. P. Markwell) 
15-049 EnhanCing beneficial microorganisms in 
the rhizosphere (R. V. Klucas) 
15-050 Functional hemoglobins in plants 
(R. V. Klucas) 
15-051 The structure of telomeres from Euplotes 
crassus (C. M. Price) 
15-052 Chloroplast heteroplasmic suppression 
(R. J. Spreitzer) 
15-053 Biosynthesis of chlorophyll b 
(J. P. Markwell) 
15-054 Isotope fractionation in biological 
systems (M. H. O'Leary) 
Biological Systems Engineering 
11-001 
11-044 
11-067 
*11-072 
Evaluation of performance of new 
tractors (L. I. Leviticus) 
Improvement of thermal processes for 
food (M. A. Hanna) 
Irrigation scheduling methods for 
efficient water and energy use 
(D. G. Watts, D. L. Martin) 
Increasing performance effiCiency of 
agricultural tractors and machinery 
(L. L. Bashford) 
11-073 
11-074 
11-076 
11-077 
11-079 
11-080 
11-081 
11-082 
48-011 
Biometry 
23-001 
23-002 
Research Projects 
Crop productivity as limited by the 
rhizosphere and by water and nutrient 
use efficiencies (D. L. Martin, 
N. L. Klocke) 
Modeling responses of growing swine to 
environmental and nutritional condi-
tions (J. A. DeShazer, A. J. Lewis) 
Influences of tillage and crop residue on 
soil erosion (E. C. Dickey, D. P. Shelton, 
D. E. Eisenhauer) 
Irrigation and farmstead electrical 
demands, load management and safety 
(L. E. Stetson) 
Agricultural tractor testing board: 
policies and procedures (K. VonBargen, 
R. D. Grisso, J. R. Gilley) 
Improving field productivity and predict-
ing energy requirements of soil-engaging 
eqUipment (R. D. Grisso, L. L. Bashford, 
L. N. Mielke) 
Electronic image measurement, model-
ing, and control of plant gonvth for 
improved ag profitability (G. E. Meyer) 
Decision support systems for the 
agricultural producer (T. L. Thompson) 
Water conservation practices for irri-
gated agriculture in South Central 
Nebraska (D. E. Eisenhauer) 
Applications of statistics to research in 
agriculture (D. B. Marx, W. W. Stroup, 
R. F. Mmnm, A. M. Parkhurst, 
K. Eskridge) 
Statistical computing methodology for 
research planning and analysiS 
(W. W. Stroup) 
Consumer Science and Education 
*92-013 
92-014 
92-015 
43 
EconomiC, social, psychological and 
health consequences of the housing 
decisions of rural families (R. E. Combs) 
Changes in the economic well-being of 
Nebraska families, 1981-1986 
(E. P. Davis) 
Understanding problems and possibili-
ties of independent living for the rural 
elderly (R. E. Combs) 
Research Projects 
92-016 Rural households at risk of serious 
housing problems in the north central 
region (R. E. Combs) 
Entomology 
*17-033 
*17-041 
17-042 
17-043 
17-045 
17-046 
17-047 
17-048 
17-049 
17-050 
17-051 
17-052 
17-053 
Ecology and control of stable flies and 
horse flies around confined livestock 
(I. L. Berry, J. J. Petersen, 
G. D. Thomas, C. B. Gilbertson) 
Improvement of legume and grass insect 
control (S. D. Danielson) 
Cytogenetic factors associated with the 
development of aphid biotypes 
(Z B Mayo) 
Ecology and management of soil insects 
in corn and soybeans (L. J. Meinke) 
Black fly damage thresholds, biology 
and control (K. P. Pruess) 
Impact of the soil environment on 
survival of immature western corn 
rootworms (R. J. Wright, L. J. Meinke, 
G. L. Hein) 
Spatial dynamics of leafhopper pests 
and their management on alfalfa 
(S. D. Danielson) 
Ecology and management of legume 
insects (S. D. Danielson) 
Molecular taxonomy of black flies 
(K. P. Pruess, T. O. Powers) 
Integrated management of stable flies 
and house flies on confined livestock 
(G. D. Thomas, J. J. Petersen, 
S. R. Skoda) 
Arthropods associated with buffalograss 
and other turfgrasses in Nebraska 
(F. P. Baxendale) 
National investigation of soybean stress 
from defoliating pests: northern region 
(L. G. Higley) 
Arthropod induced stress on soybeans: 
evaluation and management 
(L. G. Higley, J. F. Witkowski) 
Environmental Programs 
25-001 Continuing participation in the national 
agricultural pesticide impact assess-
ment program (S. T. Kamble) 
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*25-002 Burlington Northern Foundation water 
quality project (R. E. Gold) 
Food Science and Technology 
16-027 
16-033 
*16-041 
16-042 
16-043 
16-044 
16-045 
16-046 
16-047 
16-048 
16-049 
16-050 
16-051 
16-052 
16-053 
Food quality changes and energy 
consumption associated with thermal 
processing in food service system 
(J. H. Rupnow) 
Marketing and delivery of quality cereals 
and oilseeds in domestic foreign markets 
(L. B. Bullerman) 
Factors affecting protein functional and 
nutritional properties (M. G. Zeece) 
Molds and mycotoxins in foods and 
feeds (L. B. Bullerman) 
Occurrence, detection, and control of 
pathogenic bacteria in foods 
(M. B. Liewen) 
Role of cathepsins Hand L in muscle 
protein degradation (M. G. Zeece) 
Enzymatic modification and 
bioprocessing of food and food wastes 
(K. M. Shahani) 
Studies on naturally occurring sub-
stances that affect the nutritional 
quality of new food plants 
(J. H. Rupnow) 
The isolation and development of 
antioxidants from plant sources 
(S. L. Cuppett) 
Development of new processes and 
technologies for the processing of 
poultry products (G. W. Froning) 
Utilization of cereal grains and waste 
products for exotic mushroom and 
fungal biomass production 
(L. B. Bullerman, S. L. Cuppett, W. L. 
Gauger, M. A. Hanna, R. D. Uhlinger) 
Genetics and physiology of Streptococcus 
thermophilus (R. W. Hutkins) 
Starch technology: production, charac-
terization, and utilization 
(D. S. Jackson) 
Analytical methods for food process 
control and measurement of processing 
induced changes (R. L. Wehling) 
Role of proteinase inhibitors in protein 
degradation (M. G. Zeece) 
Forestry. Fisheries and Wildlife 
*26-001 
26-006 
26-008 
26-009 
26-010 
26-011 
26-012 
26-013 
Impact of erosion silt and sedimentation 
on fish populations (E. J. Peters) 
Interactions of wildlife and agricultural 
systems in Nebraska (R. M. Case, 
J. R. Brandle) 
Forest tree improvement-selection, 
breeding and investigation of gene 
control and structure (S. G. Ernst) 
Strategies and procedures for advanced 
generation breeding of N.C. forest 
species (S. G. Ernst. 
D. F. VanHaverbeke) 
Effects of water stress on growth and 
survival of certain deciduous tree 
species in Nebraska (M. R. Kuhns) 
Windbreak shelter effects (J. R. Brandle) 
Biology, ecology, and control of di-
oryctria borers of pines (M. O. Harrell) 
Ecology and enhancement of wildlife 
populations in Nebraska (J. A. Savidge) 
Horticulture 
20-036 
20-037R 
20-040 
20-044 
20-04* 
20-048 
20-049 
Genetics. breeding and cultural interac-
tions of dry edible beans (Phaseolus 
vulgaris L.) (D. P. Coyne, J. R. Stead-
man, A. K. Vidaver, D. S. Nuland) 
Weather and climate research for 
agricultural decision making in the 
North Central Region (K. Hubbard) 
Genetic improvement of beans (Phaseo-
lus vulgaris L.) for yield, pest resistance 
and nutritional value (D. P. Coyne, 
M. L. Schuster, J. R. Steadman) 
Breeding turfgrasses for the Central 
Great Plains (T. P. Riordan) 
Cold hardiness evaluation, selection, 
propagation and production of woody 
plants for Nebraska 
(W. A. Gustafson, Jr.) 
Influence of nitrogen and sulfur on 
growth and development of ornamental 
plants (E. T. Paparozzi) 
Cultivar evaluation and post harvest 
characteristics of selected horticultural 
crops (R. D. Uhlinger) 
Research Projects 
Human Development and the Family 
*93-018 
*93-021 
93-022 
93-023 
93-024 
93-025 
Farm wives external employment. family 
economic productivity and family 
functioning (P. Knaub) 
Work and the family: perceptions of 
rural families and families of remarriage 
(P. Knaub) 
Familial and environmental support for 
persons with severe disabilities in non-
metropolitan areas of the midwest 
(L. Schwab) 
The social and psychological aftermath 
of serious motor vehicle accidents 
(J. DeFrain) 
Nebraska's youth at risk, assessing the 
problem (J. C. Woodward) 
The influence of volunteer companion 
programs on self competence and family 
relationships of children (D. A. Abbott, 
W. H. Meredith) 
Human Nutrition and Food Service Management 
91-020 
91-025 
91-027 
91-028 
91-031 
91-032 
91-033 
Nutrient bioavailability - a key to human 
nutrition (C. V. Kies) 
Modification of human diets designed to 
affect lipid metabolism (C. V. Kies) 
Nutrition problems of the elderly in 
southeast Nebraska and methods of 
changing food behavior (N. M. Betts) 
Changes in dietary intake produced by 
social environment (N. M. Betts) 
Utilization of nutrients in humans as 
influenced by current and projected 
dietary practices (C. V. Kies) 
Assessment of vitamin B-6 requirements 
of adults (J. A. Driskell) 
Nutrient composition of meats and 
vegetables and consumed (J. A. Driskell, 
J. Albrecht, F. Hamouz, N. Lewis, 
M. Schnepf) 
Northeast Research and Extension Center 
42-007 
42-009 
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Feedlot management and production 
considerations for the cattle feeder 
(T. L. Mader, R. A. Britton, H. D. Jose) 
Impact of integrated crop management 
practices on European corn borer and 
related stalk boring insects 
(J. F. Witkowski) 
Research Projects 
42-010 
42-011 
42-012 
42-013 
42-014 
42-015 
Improving feeder pig performance 
(M. C. Brumm) 
Increasing fertilizer use efficiency in 
northeast Nebraska (C. A. Shapiro) 
Conservation of soil and water utilizing 
interrow cultivation techniques 
(W. L. Kranz) 
Integrated crop production systems for 
northeast Nebraska (R. S. Moomaw) 
Biology and control of the European 
corn borer bean leaf beetle and other 
selected insects in northeast Nebraska 
(J. F. Witkowski) 
Interpretation of swine enterprise 
records for increased understanding of 
profitability relationships (T. A. Powell) 
Panhandle Research and Extension Center 
44-004 
44-005 
44-012 
44-016 
*44-020 
*44-028 
*44-029 
44-031 
44-032 
Fertilizer and manure application for 
production of continuous corn 
(F. N. Anderson) 
Testing hybrids and varieties of small 
grains, corn, sorghum, and other crops 
as needed for adaptation to western 
Nebraska (D. D. Baltensperger) 
Improvement of millet, corn and sor-
ghum production by breeding and 
cultural studies (D. D. Baltensperger) 
Weed control for western Nebraska 
irrigated crops and rangelands 
(R. G. Wilson, Jr.) 
Efficient use of limited water supplies 
(C. D. Yonts, J. A. Smith, D. S. Nuland) 
Reduction of corn losses caused by 
nematodes in the North Central Region 
(E. D. Kerr, D. S. Wysong) 
Machinery requirements and water 
management of conservation tillage for 
irrigated row crops in the Nebraska 
Panhandle (J. A. Smith, C. D. Yonts) 
Transplanting sugarbeets and other 
vegetable crops (J. A. Smith, 
C. D. Yonts, R. G. Wilson Jr., E. D. Kerr, 
J. G. Robb) 
Variety evaluation and culture of 
selected horticultural crops in western 
Nebraska (D. S. Nuland) 
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44-034 
44-035 
44-036 
44-037 
44-038 
44-039 
44-040 
44-041 
Introduction, maintenance, evaluation. 
and utilization of plant germplasm 
(D. D. Baltensperger) 
Feed resources and beef production 
systems in western Nebraska to optimize 
total efficiency (I. G. Rush, 
B. Weichenthal) 
Control of Heterodera schachtii and 
Cercospora beticola on sugar beet in the 
Nebraska panhandle (E. D. Kerr) 
Development of dryland cropping 
systems for western Nebraska 
(D. A. Martin) 
Cultural and nutrient investigations for 
crops in western Nebraska 
(F. N. Anderson) 
Marketing alfalfa in the western region: 
structural analyses strategies and 
issues (J. G. Robb) 
Influence of grazing frequency and date 
on Nebraska Sand hills vegetation 
(P. E. Reece, J. T. Nichols) 
Studies of perennial grass tiller. rhi-
zome, and root dynamics designed to 
develop grazing management strategies 
(P. E. Reece) 
Plant Pathology 
21-012 
21-015 
21-022 
21-023 
21-036 
21-037 
21-038 
Electron microscopy in agricultural 
research (W. G. Langenberg. 
M. K. Brakke, E. M. Ball) 
Epidemiology of diseases of bean and 
other vegetables in Nebraska 
(J. R. Steadman) 
Biocontrol of soil-borne plant pathogens 
(G. Y. Yuen) 
Detection, SUrvival, and control of plant 
pathogenic bacteria on seeds and other 
plant parts (A. K. Vidaver) 
Host-parasite interactions between 
fungal pathogens and their hosts 
(J. E. Partridge) 
Fungicide management strategies for 
control of rusts, leaf spots, and blights 
of grass hosts (J. E. Watkins) 
Use of recombinant DNA technology to 
study population genetiCS of soybean 
cyst nematode (T. O. Powers) 
21-039 
21-040 
21-041 
21-042 
21-043 
Reduction of corn losses caused by 
nematodes in the NC region 
(T. O. Powers) 
DNA replication and gene expression of 
chI orella viruses (J. L. VanEtten) 
Pathogenic determinants of phytopatho-
genic fungi (M. B. Dickman) 
Characterization and genetics of bacte-
rial plant pathogens and endophytic 
bacteria (A. K. Vidaver) 
Detection and properties of plant viruses 
of Nebraska (L. C. Lane) 
Roman L. Hruska U. S. Meat Animal 
Research Center 
46-001 
46-002 
*46-004 
*46-007 
46-009 
46-010 
46-012 
Development and operation of the U. S. 
Meat Animal Research Center (D. Laster) 
Improvement of beef cattle through 
breeding methods (R. M. Koch, 
L. V. Cundiff, K. E. Gregory) 
Improvement of beef cattle through 
breeding methods (germ plasm evalu-
ation) (L. V. Cundiff, R. M. Koch) 
Improvement of beef cattle through 
breeding methods (K. E. Gregory, 
L. V. Cundiff, R. M. Koch) 
Genetic improvement of efficiency in the 
production of quality pork (L. D. Young, 
G. E. Dickerson, K. A. Leymaster, 
R. M. Koch) 
Increased efficiency of lamb production 
(K. A. Leymaster, L. D. Young, 
G. E. Dickerson, R. M. Koch) 
The genetics of body composition in beef 
cattle (R. M. Koch, L. V. Cundiff) 
South Central Research and Extension Center 
48-003 
48-004 
*48-009 
Field crop arthropod distribution and 
control in South Central Nebraska 
(L. L. Peters) 
Occurrence of mycotoxins in feeds and 
foods and their effects on animal and 
human health (B. L. Doupnik, 
N. R. Schneider) 
Soybean cultural practices and cropping 
systems for South Central Nebraska 
(R. W. Elmore) 
*48-010 
48-012 
48-013 
48-014 
48-015 
Research Projects 
Neuroendocrine and environmental 
influences on sexual behavior in male 
pigs (D. G. Levis, J. J. Ford, 
R. K. Christenson) 
Improvement of fertilizer use efficiency 
for conservation tillage crops in south 
central Nebraska (R. B. Ferguson) 
Information and producer decisions in 
central Nebraska agriculture 
(R. A. Selley) 
Biology, control and cost of shattercane 
and velvetleaf in south central Nebraska 
(F. W. Roeth) 
Genetic resistance and benomyl for 
control of phomopsis seed decay in 
soybeans (R. W. Elmore, 
B. Doupnik, Jr.) 
Textiles, Clothing and Design 
94-014 
94-015 
94-016 
94-017 
94-018 
Textile fiber systems for performance, 
performance, protection and comfort 
(J. M. Laughlin) 
Reducing pesticide exposure of applica-
tors through improved clothing design 
and care (J. M. Laughlin) 
Functional topical finishes for enhanc-
ing color stability and strength retention 
in textiles (P. C. Crews) 
Rural retailing: impact of change on 
consumer and community (R. C. Kean) 
The changing structure of local labor 
markets in nonmetropolitan areas 
(A. Ziebarth) 
Veterinary Science 
14-001 
14-009 
14-014 
*14-028 
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Diagnostic surveillance of livestock and 
poultry health problems in Nebraska 
(E. D. Erickson, A. R. Doster, 
C. L. Kelling, N. R. Schneider) 
Prevention and control of enteric dis-
eases of swine (R. Moxley, 
E. O. Dickinson) 
Bovine respiratory disease (M. L. Frey, 
M. B. Rhodes, E. O. Dickinson) 
Bovine viral diarrhea virus and repro-
duction in cattle (C. L. Kelling, 
M. L. Frye, A. R. Doster, M. B. Rhodes) 
Research Projects 
14-036 
14-039 
14-040 
14-043 
14-044 
14-045 
14-046 
14-047 
14-048 
14-049 
14-050 
14-051 
14-052 
14-053 
14-054 
14-055 
Immunity to infectious bovine rhinotra-
cheitis (S. Srikumaran) 
Nebraska SPF swine laboratory 
(J. A. Schmitz. A. Hogg) 
Occurrence of mycotoxins in feed and 
foods and their effects on animal and 
human health (N. R. Schneider) 
Development of rapid diagnostic tech-
niques for virus diseases of livestock 
(F. A. Osorio) 
Bovine respiratory syncytial virus 
subunit vaccine. immunity. and rapid 
diagnosis (C. L. Kelling) 
Molecular characterization of pseudora-
bies (PRV) latency-related genes 
(F. A. Osorio) 
Molecular analysis of latent infection 
with bovine herpesvirus type 1 
(C. Jones) 
Molecular analysis of latent herpesvirus 
infection (C. Jones) 
The immunobiology of enteric diseases 
of swine and cattle (G. E. Duhamel) 
Molecular characterization of virus-host 
cell receptor interactions 
(S. Srikumaran) 
Interleukin-2 and protection from 
porcine pleuropneumonia: experimental 
studies and field trial (P. Cray-Fedorka) 
Induction of cellular immunity to BHV-l 
by anti-clonotypes (S. Srikumaran) 
Interaction of persistent viruses with the 
bovine immune system (F. A. Osorio) 
An accurate determination of the 
pseudorabies infection of swine herds 
with single reactors (F. A. Osorio. 
A. Hogg) 
Research in support of a national 
eradication program for pseudorabies 
(F. A. Osorio, A. Hogg) 
Pathogenesis of diseases due to bovine 
viral diarrhea virus infections in cattle 
(C. L. Kelling, R. O. Donis, G. E. 
Duhamel, M. B. Rhodes, S. Srikumaran) 
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West Central Research and Extension Center 
43-020 
43-024 
43-031 
43-033 
43-035 
43-037 
*43-040 
43-041 
43-042 
43-043 
43-044 
43-045 
Animal disease surveillance in western 
Nebraska (J. L. Johnson) 
Biology, ecology, economics and control 
of major insects affecting livestock 
(bovine) in Nebraska (J. B. Campbell) 
Optimization of the use of range and 
complementary forages for red meat 
production (D. C. Clanton, J. T. Nichols) 
Bionomics, vector capabilities and 
management strategies for face flies 
(J. B. Campbell) 
Evaluation of management practices to 
improve reproductive efficiency of beef 
cattle (G. H. Deutscher, D. C. Clanton) 
Characteristics and feed value of barley 
and western protein supplements for 
swine (D. M. Danielson) 
Increasing fertilizer nitrogen use effi-
ciency in West Central Nebraska 
(G. W. Hergert) 
Methods of processing differing sources 
and combinations of fiber and energy for 
swine (D. M. Danielson) 
Sorghum and corn breeding and corn, 
sorghum, and wheat variety evaluation 
under central NE environment condi-
tions (P. T. Nordquist) 
Evaluation of complementary forage 
systems (J. T. Nichols) 
Weed control in reduced tillage 
(G. A. Wicks) 
Profitability and income variability of 
cropping and range cattle production 
systems (R. T. Clark) 
43-046 
43-047 
43-048 
44-024 
Beef/range systems - integrating 
management practices to improve 
efficiency (D. D. Dearborn) 
Selection and development of native 
herbaceous landscape plants 
(D. T. Lindgren) 
Parasite manipulation to control flies in 
confined livestock operations 
(J. B. Campbell) 
Bionomics and management of selected 
insect pests in the Nebraska Panhandle 
(A. F. Hagen) 
Research Projects 
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AGRICULTURAL BIOCHEMISTRY 
Journal Articles 
Chastain, C, J, and R. Chollet. 1989, 
Interspecific variation in assimilation of 
14C02 into C4 acids by leaves of C3 , C4 and 
C3 -C4 intermediate Flaveria species near the 
CO2 compensation concentration. Planta 
179:81-88. (J. Series No. 8832) 
Chen, Z. and R. J. Spreitzer. 1989. 
Chloroplast intragenic suppression en-
hances the low CO2 /02 specificity of mutant 
ribulosebisphosphate carboxylase / oxyge-
nase. Journal of Biological Chemistry 
264:3051-3053. (J. Series No. 8694) 
de la Motte, R. and F. W. Wagner. 1989. 
Aspergillus niger sulfhydryl oxidase. Bio-
chemistry 26:7363-7371. (J. Series No. 
8308) 
Jiao, J.-A. and R. Chollet. 1989. 
Regulatory seryl-phosphorylation of C4 
phosphoenolpyruvate carboxylase by a 
soluble protein kinase from maize leaves. 
Archives of Biochemistry and Biophysics 
269:526-535. (J. Series No. 8732) 
Lin, C., K. A. Mihal, and R. J. Krueger. 1989. 
N-Iodoacetyltyramine: preparation, and use 
in p25labeling by alkylation of sulfhydryl 
groups. Analytical Biochemistry 179:389-
395. (J. Series No. 8877) 
Markwell, J. P., L. G. Frakes, E. C. Brott, 
J. Osterman, and F. W. Wagner. 1989. 
Aspergillus niger mutants with increased 
glucose oxidase production. Applied Microbi-
ology and Biotechnology 30: 166-169. 
(J. Series No. 8393) 
Ngernprasirtsiri, J., R. Chollet, H. Kobayashi, 
T. Sugiyama, and T. Akazawa. 1989. 
DNA methylation and the differential expres-
sion of C 4 photosyntheSiS genes in meso-
phyll and bundle sheath cells of greening 
maize leaves. Journal of Biological Chemis-
try 264:8241-8248. (J. Series No. 8757) 
Roeske, C. A. and R. Chollet. 1989. 
Role of metabolites in the reversible light 
activation of pyruvate, orthophosphate 
dikinase in Zea mays mesophyll cells in vivo. 
Plant Physiology 90:330-337. (J. Series No. 
8718) 
Publications 
Sun, G., D. Bailey, M. W. Jones, and J. Markwell. 
1989. 
Chloroplast thylakoid protein phosphatase 
is a membrane surface-associated activity. 
Plant Physiology 89:238-243. (J. Series No. 
8571) 
Zhang, D. and R. J. Spreitzer. 1989. 
Nucleotide sequences of the Chlamydomonas 
reinhardtii chloroplast genes for tryptophan 
and glycine transfer RNAs. Nucleic Acids 
Research 17:8873. (J. Series No. 9016) 
Ph.D. Dissertation 
Yang, C.-M. 1989. 
Characterization of temperature-sensitive 
chlorophyll-defiCient mutants of sweetclover 
(Melilotus alba). (J. P. Markwell, Advisor) 
AGRICULTURAL ECONOMICS 
Journal Articles 
Martin, D. L., J. R. Gilley, and R. J. Supalla. 1989. 
Evaluation of irrigation planning decisions. 
Journal of Irrigation and Drainage Engineer-
ing 115:58-77. (J. Series No. 8448) 
Sarwar, G. and D. G. Anderson. 1989. 
Effects of transportation rates on soybean 
exports from the western U.S. soybean belt. 
Journal of Transportation Research Forum 
30:218-225. (J. Series No. 8986) 
Sarwar, G. and D. G. Anderson. 1989. 
Railroad rate deregulation and uncertainty 
of farm-level prices for corn. American 
Journal of Agricultural Economics 71:883-
891. (J. Series No. 8496) 
Research Bulletin 
Aiken, J. D. 1989. 
State farmland preferential assessment 
statutes. Research Bulletin 310. Nebraska 
Agricultural Research Division. 
Book 
Felton, J. R. and D. G. Anderson, eds. 1989. 
Regulation and deregulation of the motor 
carrier industry. Iowa State University Press, 
Ames, Iowa. 
Book Chapters 
Aiken, J. D. 1989. 
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Instream appropriations in Nebraska, p. 
313-330. In: L. J. McDonald, T. A. Rice, and 
S. J. Shupe (eds.), Instream Flow Protection 
in the West. University of Colorado Law 
School, Boulder, Colorado. 
Publications 
Anderson, D. G. and C. Huttsell. 1989. 
Trucking regulation, 1935-1980, p. 14-41. 
In: J. R Felton and D. Anderson (eds.), 
Regulation and Deregulation of the Motor 
Carrier Industry. Iowa State University 
Press, Ames, Iowa. 
Anderson, D. G. and E. Falcon. 1989. 
Economic regulation and rural impacts: A 
case study, p. 121-130. In: J. R Felton and 
D. Anderson (eds.), Regulation and Deregu-
lation of the Motor Carrier Industry. Iowa 
State University Press, Ames, Iowa. 
Linsenmeyer, D., A. M. Azzam, and D. Olsen. 1989. 
Planning rural transportation systems: 
Applications of a statewide network model, 
p. 171-191. In: W. Gillis (ed.). Profitability 
and Mobility in Rural America: Successful 
Approaches for Tackling Rural Transporta-
tion Problems. Penn State University Press, 
University Park, Pennsylvania. 
M,S. Theses 
Loseke, G. 1989. 
A cost analysis of artificial insemination 
breeding systems as compared to natural 
service for Nebraska cow-calf producers. (G. 
H. Pfeiffer, Advisor) 
Siffring, E. 1989. 
Effective cooperation in local farm supply 
and grain marketing operations. (M. S. 
Turner, Advisor) 
Stiegert, K. 1989. 
Price spreads and market structure in the 
U.S. beef industry. (A. M. Azzam, Advisor) 
Ph.D. Dissertations 
Falcon, E. T. 1989. 
Discrimination in the rail rate structure for 
grain shipments before and after the Stag-
gers Act. (D. G. Anderson, Advisor) 
Galetto, A. 1989. 
A Monte Carlo study of the effect of estima-
tion risk on the optimal solutions of risk 
programming models. (G. A. Helmers, 
Advisor) 
Hisham, S. E. 1989. 
Economics of sediment control basins in 
east central Nebraska-a dynamic-stochas-
tic simulation approach. (G. A. Helmers, 
Advisor) 
Karemera, D. 1989. 
Gravity models and the role of carryover 
inventories in international wheat trade. (G. 
A. Helmers, Advisor) 
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Sarwar, G. 1989. 
Impacts of changes in transportation rate 
structures on exports of soybeans and 
soybean products from western U.S. soy-
bean production areas. (D. G. Anderson, 
Advisor) 
AGRICULTURAL EDUCATION 
Ph.D. Dissertations 
Horrace, C. 1989. 
Profile of persons with successful career 
transitions. (J. T. Horner, Advisor) 
Matli, M. 1989. 
Effects of leader involvement in extension 
program development. (J. T. Horner, Advi-
sor) 
AGRONOMY 
Journal Articles 
Al-Abed, S. R, D. T. Lewis, and S. A. Sampson. 
1989. 
Use of color splitting and a computer 
technique to separate soil moisture groups. 
Soil Science Society of America Journal 
54:1500-1555. (J. Series No. 8214) 
BaenZiger, P. S., J. W. Schmidt, C. J. Peterson, 
V. A. Johnson, P. J. Mattern, A. F. Dreier, D. V. 
McVey, and J. H. Hatchett. 1989. 
Registration of 'Arapahoe' wheat. Crop 
Science 29:832. (J. Series No. 8764) 
Baenziger, P. S., D. M. Wesenberg, V. M. Smail, 
W. L. Alexander, and G. W. Schaffer. 1989. 
Agronomic performallce of wheat doubled 
haplOid lines derived from cultivars by 
anther culture. Journal of Plant Breeding 
103:101-109. (J. Series No. 8824) 
Behre, T., L. A. Nelson, M. R Morris, and 
J. W. Schmidt. 1989. 
Inheritance of phenotypic traits in Tef: I. 
Lemma color. Journal of Heredity 80:62-64. 
(J. Series No. 8458) 
Behre, T., L. A. Nelson, M. R Morris, and 
J. W. Schmidt. 1989. 
Inheritance of phenotypic traits in Tef: II. 
Seed color. Journal of Heredity 80:65-67. (J. 
Series No. 8459) 
Behre, T., L. A. Nelson, M. R Morris, and 
J. W. Schmidt. 1989. 
Inheritance of phenotypiC traits in Tef: III. 
Panicle form. Journal of Heredity 80:67-70. 
(J. Series No. 8560) 
Berg, Jr., R. K., M. D. Jawson. A J. Franzluebbers. 
and K. K. Kubic. 1989. 
Soybean response to seed priming, primary 
inoculation, and secondary gel inoculation 
with BradyrhizabiumJapanicum. Soil Science 
Society of America Journal 53: 1712-1717. 
(J. Series No. 8778) 
Brejda. J. J., L. E. Moser, S. S. Waller, S. R. Lowry, 
P. E. Reece, and J. T. Nichols. 1989. 
Atrazine and fertilizer effects on sandhills 
subirrigated meadow. Journal of Range 
Management 42:104-108. (J. Series No. 
8337) 
Dofing, S. M., E. J. Penas, and J. W. Maranville. 
1989. 
Effect of bicarbonate on iron reduction by 
soybean roots. Journal of Plant Nutrition 
12:797-802. (J. Series No. 8801) 
Echtenkamp, G. W. and R. S. Moomaw. 1989. 
No-till corn production in a living mulch 
system. Weed Technology 3:261-266. (J. 
Series No. 8618) 
Eghball, B. and D. H. Sander. 1989. 
Effect of band spacing of dual-placed Nand 
P fertilizers on corn. Agronomy Journal 
81:178-184. (J. Series No. 8528) 
Eghball, B. and D. H. Sander. 1989. 
Distance and distribution effects of phos-
phorus fertilizer on corn. Soil Science 
Society of America Journal 53:282-287. (J. 
Series No. 8657) 
Flessner, T. R. and J. Stubbendieck. 1989. 
Propagation of blowout penstemon (Penste-
man haydenii S. Watson): Germination-en-
hancing treatments. Transactions of the 
Nebraska Academy of Science XVII:42-46. 
(J. Series No. 8874) 
Francis, C. A 1989. 
Sustaining agriculture and development: ten 
challenges for the future. American Journal 
of Alternative Agriculture 4:98-99, 192. (J. 
Series No. 9027) 
Galvez, L., R. B. Clark, L. M. Gourley, and 
J. W. Maranville. 1989. 
Effects of silicon on mineral composition of 
sorghum grown with excess manganese. 
Journal of Plant Nutrition 12:547-561. (J. 
Series No. 8551) 
Gilley, J. E., J. F. Power, P. J. Reznicek, and 
S. C. Finkner. 1989. 
Surface cover provided by selected legumes. 
Applied Engineering in Agriculture 5:379-
385. (J. Series No. 8627) 
Publications 
Gilley, J. E., J. F. Power, P. J. Reznicek, and 
S. C. Finkner. 1989. 
Tillage and fertilizer influences on corn and 
legume cover. Applied Engineering in 
Agriculture 5:549-554. (J. Series No. 8848) 
Grisso, R. D., E. C. Dickey, and L. D. Schulze. 1989. 
The cost of misapplication of herbicides. 
Applied Engineering in Agriculture 5:344-
347. (J. Series No. 8786) 
Jawson, M. D., A J. Franzluebbers, and 
R. K. Berg. 1989. 
BradyrhizabiumJapanicum survival in 
soybean inoculation with fluid gels. Applied 
and Environmental Microbiology 55:617-
622. (J. Series No. 8765) 
Johnson, B. 1989. 
The probability of selecting genetically 
superior S2 lines from a maize population. 
Maydica 34:5-14. (J. Series No. 8661) 
Jones, A J., L. N. Mielke, C. A Bartles, and 
C. A Miller. 1989. 
Relationship of landscape position and 
properties to crop production. Journal of 
Soil and Water Conservation 44:328-332. (J. 
Series No. 8727) 
King, M. A, S. S. Waller, L. E. Moser, and 
J. L. Stubbendieck. 1989. 
Seedbed effects on grass establishment on 
abandoned Nebraska Sandhills cropland. 
Journal of Range Management 42: 183-187. 
(J. Series No. 8580) 
Klocke, N. L., D. E. Eisenhauer, J. E. Specht. 
R. W. Elmore, and G. W. Hergert. 1989. 
Irrigate soybeans by growth stages in 
Nebraska. Applied Engineering in Agricul-
ture 5:361-366. (J. Series No. 8659) 
Klocke, N. L., J. T. Nichols, P. H. Grabouski, and 
R. Todd. 1989. 
Intercropping corn in perennial cool-season 
grass on irrigated sandy soil. Journal of 
Production Agriculture 2:42-46. (J. Series 
No. 8644) 
Kniep, K. R. and S. C. Mason. 1989. 
Kernel breakage and density of normal and 
opaque-2 maize grain as influenced by 
irrigation and nitrogen. Crop Science 
29:158-163. (J. Series No. 8572) 
Kube, J. G., K. P. Vogel, and L. E. Moser. 1989. 
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Genetic variability for seedling atrazine 
tolerance in indiangrass. Crop Science 
29: 18-23. (J. Series No. 8523) 
Publications 
Lewis, D. T. and K. Z. Al Janabi. 1989. 
Effect of irrigation on salt and sodium 
content of salt affected soils in Central 
Nebraska. Communications in Soil Science 
and Plant Analysis 20:1219-1229. (J. Series 
No. 7814) 
McCallister, D. L., R A. Wiese, and N. J. Soleman. 
1989. 
Effect of potassium salts on alleviation of 
lime-induced chlorosis in soybeans. Journal 
of Plant Nutrition 12:1153-1174. (J. Series 
No. 8951) 
Mielke, L. N., L. L. Bashford, and A. J. Jones. 1989. 
Sweep plow modification with shanks for 
subsurface tillage. Transactions of the 
American Society of Agricultural Engineers 
32:2046-2050. (J. Series No. 8403) 
Muehlbauer, G. J., J. E. Specht, P. E. Staswick, 
G. L. Graef, and M. A. Thomas-Compton. 1989. 
Application of the near-isogenic line gene 
mapping technique to isozyme markers. 
Crop Science 29:1548-1553. (J. Series No. 
8846) 
Murtadha, H. M., J. W. Maranville, R B. Clark, 
and M. D. Clegg. 1989. 
Effects of temperature and relative humidity 
on growth and calcium uptake, transloca-
tion, and accumulation in sorghum. Journal 
of Plant Nutrition 12:535-545. (J. Series No. 
8766) 
Norberg, O. S., S. C. Mason, and S. R Lowry. 1989. 
Ehtephon alteration of corn plant morphol-
ogy. Agronomy Journal 81:603-609. (J. 
Series No. 8639) 
Odhiambo, M. O. and W. A. Compton. 1989. 
Five cycles of replicated S 1 vs. reCiprocal 
full-sib index selection in maize. Crop 
Science 29:314-319. (J. Series No. 8516) 
Oldfather, S., J. Stubbendieck, and 
S. S. Waller. 1989. 
Evaluating revegetation practices for sandy 
cropland in the Nebraska Sandhills. Journal 
of Range Management 42:257-259. (J. Series 
No. 8641) 
Peters, T. J., R S. Moomaw, and A. R Martin. 1989. 
Herbicides for postemergence control of 
annual grass weeds in seedling forage 
grasses. Weed Science 3:375-380. (J. Series 
No. 8605) 
Petersen, B. B. and P. J. Shea. 1989. 
Microencapsulated alachlor and its behavior 
on wheat straw. Weed Science 37:719-723. 
(J. Series No. 8773) 
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Peterson, C. J. and W. H. Pfeiffer. 1989. 
International winter wheat evaluation: 
relationships among test sites based on 
cultivar performance. Crop Science 29:276-
282. (J. Series No. 8631) 
Peterson, T. A. and G. E. Varvel. 1989. 
Crop yield as affected by rotation and N rate. 
1. Soybean. Agronomy Journal 81: 727 -731. 
(J. Series No. 8585) 
Peterson, T. A. and G. E. Varvel. 1989. 
Crop yield as affected by rotation and N rate. 
II. Grain Sorghum. Agronomy Journal 
81:731-734. (J. Series No. 8649) 
Peterson, T. A. and G. E. Varvel. 1989. 
Crop yield as affected by rotation and N rate. 
III. Corn. Agronomy Journal 81:735-738. (J. 
Series No. 8564) 
Raun, W. R, D. H. Sander, and R A. Olson. 1989. 
Nitrogen fertilizer carriers and their place-
ment for minimum till corn under sprinkler 
irrigation. Agronomy Journal 81:280-285. 
(J. Series No. 8722) 
Rocheford, T. R, W. C. Bridges, Jr., B. E. Johnson, 
and C. O. Gardner. 1989. 
Evaluation of normal and dwarf subpopula-
tions extracted from an exotic x adapted 
cross of maize. Maydica 34:33-41. (J. Series 
No. 8792) 
Roder, W., S. C. Mason, M. D. Clegg, and 
K. R Kneip. 1989. 
Crop root development as influenced by 
grain sorghum-soybean rotation and fertili-
zation. Soil Science Society of America 
Journal 53: 1464-1470. (J. Series No. 8445) 
Roder, W., S. C. Mason, M. D. Clegg, and 
K. R Kneip. 1989. 
Yield-soil water relationships in sorghum-
soybean cropping systems with different 
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hormones, p. 23-52. In: B. A. Keel and H. E. 
Grot jan, Jr. (eds.), Microheterogeneity of 
Glycoprotein Hormones. CRC Press, Boca 
Raton, FL. 
Grot jan, H. E., Jr. and L. A. Cole. 1989. 
Heterogeneity of human chorionic gona-
dotropin, p. 219-237. In: B. A. Keel and H. 
E. Grot jan, Jr. (eds.), Microheterogeneity of 
Glycoprotein Hormones. CRC Press, Boca 
Raton, FL. 
Keel, B. A. and H. E. Grot jan, Jr. 1989. 
Luteinizing hormone micro heterogeneity, p. 
149-184. In: B. A. Keel and H. E. Grot jan, 
Jr. (eds.), Microheterogeneity of Glycoprotein 
Hormones. CRC Press, Boca Raton, FL. 
Schanbacher, B. D., H. E. Grot jan, Jr. and 
B. A. Keel. 1989. 
Testicular regulation of gonadotropin mi-
croheterogeneity: effects of cryptorchidism, 
p. 55-70. In: T. O. Abney and B. A. Keel 
(eds.), The Cryptorchid Testis. CRC Press, 
Boca Raton, FL. 
M.S. Theses 
Eckardt, G. R. 1989. 
Responses to six generations of selection for 
increased size of testes in swine. (R. K. 
Johnson, Advisor) 
Gion, J. M. 1989. 
Alternative methods of selection for litter 
size in mice: results from thirteen genera-
tions. (M. K. Nielsen, Advisor) 
Knox, R. V. 1989. 
Effects of suppression of FSH concentrations 
during the estrous cycle of the pig on 
follicular development, ovulation rate and 
return to estrus. (D. R. Zimmerman, Advi-
sor) 
Louis, G. F. 1989. 
Feeding value of grain sorghum for the 
lactating sow. (A. J. Lewis, Advisor) 
Mitzner, K. C. 1989. 
Grain sorghum and com compared in early 
and mid-lactation diets. (T. J. Klopfenstein, 
Advisor) 
Plugge, B. L. 1989. 
Estrous synchronization of heifers utilizing 
melengesterol acetate and lutalyse compared 
to Syncro-Mate-B with AI or natural service. 
(G. H. Deutscher and J. E. Kinder, Advisors) 
Radke, T. R. 1989. 
Availability of threonine in soybean meal. (A. 
J. Lewis, Advisor) 
Sander, R. C. 1989. 
Precooking of intact muscle and restruc-
tured beef steaks. (R. W. Mandigo, Advisor) 
Starkey, D. L. 1989. 
Three-methylhistidine excretion and muscle 
protein degradation in restricted and 
rep Ie ted beef cattle. (S. J. Jones, Advisor) 
Wester, T. J. 1989. 
Evaluation of starch and protein of grain 
sorghum hybrids for finishing ruminants. 
(R. A. Britton, Advisor) 
Woolsey, L. J. 1989. 
The effects of desinewing and connective 
tissue reincorporation of restructured beef 
steaks. (R. W. Mandigo, Advisor) 
Ph.D. Dissertations 
BlaSi, D. A. 1989. 
Escape protein supplementation for lactat-
ing beef cows and growing calves. (J. K. 
Ward, Advisor) 
Chiba, L. 1. 1989. 
Amino acid and energy interrelationships in 
pigs weighing 20 to 50 kilograms. (A. J. 
Lewis, Advisor) 
Douglas, J. H. 1989. 
Nutrient composition, metabolizable energy 
values and nutritive value of selected 
sorghum grain varieties and yellow corn in 
broiler diets. (T. W. Sullivan, Advisor) 
Drouillard, J. S. 1989. 
Changes in visceral organs, body composi-
tion and performance of ruminants in 
response to discontinuous patterns of 
growth. (T. J. Klopfenstein, Advisor) 
Goedeken, F. K. 1989. 
Feather meal and escape protein liquid 
suspensions for growing ruminants. (T. J. 
Klopfenstein, Advisor) 
Publications 
Gutierrez-Ornelas, E. 1989. 
Escape protein supplementation for growing 
cattle grazing com residues. (T. J. Klopfen-
stein, Advisor) 
Long, T. E. 1989. 
The effects of pedigree errors or selection of 
data on three methods of estimating breed-
ing values for litter size, backfat and average 
daily gain in swine. (R. K. Johnson, Advisor) 
Walker, G. L. 1989. 
Bioavailability of calcium in alfalfa hay for 
gestating swine. (D. M. Danielson, Advisor) 
BIOMETRY 
Journal Article 
Danielson, S. D., R. F. Mumm, G. R. Manglitz, and 
E. L. Sorensen. 1989. 
Glandular hair densities in three perennial 
Medicago species. Euphytica 43:15-19. (J. 
Series No. 8441) 
CONSUMER SCIENCE AND EDUCATION 
Journal Articles 
Combs, R. E. 1989. 
Semidependent housing for elderly persons. 
Journal of Home Economics 20-23. (J. 
Series No. 9320) 
Lodl, K. A. and R. E. Combs. 1989. 
Housing adjustments of rural households: 
decisions and consequences. Housing and 
SOCiety 16(3). (J. Series No. 9321) 
Book Chapter 
Combs, R. E. and J. J. Potter. 1989. 
The extent to which two countries consider 
tradition in designing new housing, p. 61-
84. In: Traditional Dwellings and Settlement, 
Center for Environmental Design Research, 
Berkeley, CA. 
M.S. Theses 
Canaday, C. 1989. 
The use of services by the elderly. (R. E. 
Combs, Advisor) 
Fellows, E. 1989. 
63 
The provision of services for the "frail" 
elderly from the perspective of service 
prOviders. (R. E. Combs, Advisor) 
Publications 
BIOLOGICAL SYSTEMS ENGINEERING 
Journal Articles 
Bodman, G, R, M, F, Kocher, and 
J, A DeShazer. 1989, 
Performance of solar-assisted modified-
open-front swine nurseries, Applied Engi-
neering in Agriculture 5:207-214, (J, Series 
No, 8457) 
Buttermore, G, W. and D. E. Eisenhauer. 1989. 
Calculation of chemical flushing times in 
center pivot irrigation systems. Transactions 
of the American Society of Agricultural 
Engineers 32:1193-1196. (J. Series No. 
8807) 
Byerly, D. V., L. L. Bashford, R D. Grisso, and 
K. Von Bargen. 1989. 
Tractive performance and fuel prediction of a 
2-wheel drive tractor. Society of Automotive 
Engineers, Paper No. 891838. (J. Series No. 
8996) 
Chinnaswamy, R, M. A Hanna, and 
H. F. Zobel. 1989. 
Microstructural, physiochemical, and 
macromolecular changes in extrusion-
cooked and retrograded corn starch. Cereal 
Foods World 34:415-434. (J. Series No. 
8677) 
Grisso, RD., E. C. Dickey, and L. D. Schulze. 1989. 
The cost of misapplication of herbicides. 
Applied Engineering in Agriculture 5:344-
347. (J. Series No. 8786) 
Klocke, N. L., D. E. Eisenhauer, J. E. Specht. 
R W. Elmore, and G. W. Hergert. 1989. 
Irrigating soybeans by stages of growth in 
Nebraska. Applied Engineering in Agricul-
ture 5:361-366. (J. Series No. 8659) 
Klocke, N. L., J. T. Nichols, P. H. Grabouski, 
R Todd. 1989. 
Intercropping corn in perennial cool-season 
grass on irrigated sandy soil. Journal of 
Production Agriculture 2:42-46. (J. Series 
No. 8644) 
Martin, D. L., J. R Gilley, and R J. Supalla. 1989. 
Evaluation of irrigation planning decisions. 
Journal of Irrigation and Drainage Engineer-
ing. American Society of Civil Engineers 
115:58-77. (J. Series No. 8448) 
Martin, D. L., J. von Brocklin, and G. Wilmes. 1989. 
Operating rules for deficit irrigation manage-
ment. Transactions of the American SOCiety 
of Agricultural Engineers 32:1207-1215. (J. 
Series No. 8802) 
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Milanuk, M. J., J. A DeShazer, and 
D. D. Schulte. 1989. 
Performance comparisons of naturally- and 
mechanically-ventilated solar-assisted swine 
nurseries. Transactions of the American 
SOCiety of Agricultural Engineers 32:216-
222. (J. Series No. 8514) 
Power, K. C., B. E. Wheeler, D. D. Schulte, and 
G. E. Meyer. 1989. 
Concepts and applications of database 
integration with spreadsheet and 
wordprocessor software packages. Comput-
ers and Electronics in Agriculture 4:87-102. 
(J. Series No. 8819) 
Rein, B., D. Schulte, R Ogden, and C. Walker. 1989. 
Heating and yeast inoculum effects on sweet 
sorghum juice fermentation. Transactions of 
the American Society of Agricultural Engi-
neers 32:1391- 1394. (J. Series No. 7093) 
Sharma, N. and M. A Hanna. 1989. 
A microwave oven procedure for soybean 
moisture content determination. Cereal 
Chemistry 66:483-485. (J. Series No. 8671) 
Smith, J. A and C. D. Yonts. 1989. 
Final emergence of corn, sugarbeets, and 
dry edible beans in three tillage systems. 
Applied Engineering in Agriculture 5:29-34. 
(J. Series No. 8188) 
Specht. J. E., R W. Elmore, D. E. Eisenhauer, and 
N. W. Klocke. 1989. 
Growth stage scheduling criteria for sprin-
kler-irrigated soybeans. Irrigation Science 
10:99-111. (J. Series No. 8461) 
Storlie, C. A, A Stepanek, and G. E. Meyer. 1989. 
Growth analysis of whole plants using video 
imagery. Transactions of the American 
SOCiety of Agriculture Engineers 32:2185-89. 
(J. Series No. 8795) 
Xin, H., J. A DeShazer, and D. W. Leger. 1989. 
Pig vocalizations under selected husbandry 
practices. Transactions of the American 
SOCiety of Agricultural Engineers 32:2181-
2184. (J. Series No. 8903) 
Yonts, C. D., J. A Smith, J. E. Bailie, and 
M. D. Rath. 1989. 
Frequency distribution and percent cover for 
corn sugarbeet and dry bean residue. Trans-
actions of the American SOCiety of Agricul-
ture Engineers 32:1566-1570. (J. Series No. 
8655) 
Book Chapters 
Chinnaswamy. R. 1989. 
Role of extrusion process. p. 57-58. In: M.R. 
Ragavendra Rao. N. Chandrasekara, and 
K.A. Ranganath (eds.). Trends in Food 
Science and Technology. Associations of 
Food Scientists and Technologists. Mysore. 
Troyer. W. W .. G. E. Meyer. J. B. Fitzgerald. and 
E. T. Paparozzi. 1989. 
Electronic video inspection of growing 
greenhouse crops, p. 3085-3091. In: V.A. 
Dodd and P.M. Grace (eds.). Book 4. Power 
Processing and Systems. Agricultural 
Engineering. A.A. Balkema, Rotterdam. 
M.S. Theses 
Byerly. D. V. 1989. 
Tractor performance and implement energy 
requirements in semi-arid soils. (L. L. 
Bashford and R. D. Grisso. Advisors) 
Pollonais, S. R. 1989. 
Agrometeorological inputs into the manage-
ment and production of rice in a developing 
nation. (A. Weiss. Advisor) 
Ridder, G. 1989. 
The effects of root zone and plant canopy 
temperature modification and water use and 
growth response of New Guinea Impatiens. 
(G. E. Meyer. Advisor) 
Varner, D. L. 1989. 
Calibration accuracy of turf spray equip-
ment. (R. D. Grisso, Advisor) 
Weihing, W. J. 1989. 
Methodology for risk analysis of chemiga-
tion. (D. E. Eisenhauer, Advisor) 
Ph.D. Dissertations 
Shropshire, G. J. 1989. 
Weed detection in row crops using the red-
near infrared reflectance ratio and frequency 
transforms of video images. (K. Von Bargen, 
Advisor) 
Xin, H. 1989. 
Energetics behavior and performance of 
growing swine at constant and cyclic high 
temperatures. (J. A. DeShazer, Advisor) 
Zulovich, J. M. 1989. 
Response of the laying hen to aerial mois-
ture and ammonia concentrations at high 
environmental temperatures. (J. A. De-
Shazer. Advisor) 
Publications 
AGRICULTURAL METEOROLOGY 
Journal Articles 
Kim. J., S. B. Verma. and N. J. Rosenberg. 1989. 
Energy balance and water use of cereal 
crops. Agricultural and Forest Meteorology 
48:135-147. (J. Series No. 8724) 
Meyer, S. J., K. G. Hubbard. and 
D. A. Wilhite. 1989. 
Estimating potential evapotranspiration: the 
effect of random and systematic errors. 
Agricultural and Forest Meteorology 46:285-
296. (J. Series No. 8341) 
Verma. S. B .. J. Kim. and R. J. Clement. 1989. 
Carbon dioxide, water vapor and sensible 
heat exchanges of a tallgrass prairie. Bound-
ary-Layer Meteorology 46:53-67. (J. Series 
No. 8470) 
Walter-Shea, E. A. J. M. Norman, and 
B. L. Blad. 1989. 
Leaf bidirectional reflectance and transmit-
tance in corn and soybean. Remote Sensing 
of Environment 29: 161-174. (J. Series No. 
8927) 
Weiss. A. and E. D. Kerr. 1989. 
Evaluating the use of pest management 
information by growers: an example using 
Cercospora leaf spot of sugarbeet. Applied 
Agricultural Research 4: 168-172. (J. Series 
No. 8642) 
Weiss, A., D. L. Lukens, J. M. Norman, and 
J. R. Steadman. 1989. 
Leaf wetness in dry beans under semi-arid 
conditions. Agricultural and Forest Meteor-
ology 48: 149-162. (J. Series No. 8020) 
Weiss, A. and J. G. Robb. 1989. 
Challenge for the future: incorporating 
systems into the agricultural infrastructure. 
Journal of Production Agriculture 2:287-
289. (J. Series No. 8960) 
Book Chapters 
Wilhite. D. A. and K. G. Hubbard. 1989. 
Climate, p. 17-28. In: Ann Bleed and C. F. 
Flowerday (eds.). An Atlas of the Sand Hills. 
Resources Atlas No.5. Conservation and 
Survey Division, University of Nebraska-
Lincoln. 
M.S. Theses 
Flores Mendoza. F. J. 1989. 
65 
The influence of climate change on agricul-
tural crop patterns for select U.S. crops. (K. 
G. Hubbard and D. A. Wilhite. Advisors) 
Publications 
Robinson, J. M. 1989. 
Modeling crop water use and soil water in 
the High Plains. (K. G. Hubbard and D. A. 
Wilhite, Advisors) 
ENTOMOLOGY 
Journal Articles 
Abid, H. S., S. D. Kindler, S. G. Jensen, 
M. A. Thomas-Compton, and S. M. Spomer. 1989. 
Isozyme characterization of sorghum aphid 
species and greenbug biotypes Homoptera: 
Aphididae. Annals of the Entomological 
Society of America 82:303-306. (J. Series 
No. 8100) 
Berry, J. S., T. O. Holtzer, and H. J. Ball. 1989. 
Ambulatory dispersal of spider mites Acari: 
Tetranychidae on whole, untreated maize 
plants after exposure to fenvalerate and 
permethrin. Journal of Economic Entomol-
ogy 83:217-220. (J. Series No. 8394) 
Coffelt, M. A. and J. A. Jones. 1989. 
Bionomics of Hyadaphis tataricae (Homop-
tera: Aphididae). Environmental Entomology 
18:46-50. (J. Series No. 8408) 
Currier, D. and J. F. Witkowski. 1989. 
Reduced rates of chemigated chlorpyrifos for 
control of European com borer Lepidoptera: 
Pyralidae in whorl stage corn. Journal of the 
Kansas Entomology Society 61 :40 1-405. (J. 
Series No. 8742) 
Danielson, S. D., R. F. Mumm, G. R. Manglitz, and 
E. L. Sorensen. 1989. 
Glandular hair densities in three perennial 
Medicago species. Euphytica 43: 15-19. (J. 
Series No. 8441) 
Decker, T. N., T. Newell, T. A. Jones, and 
R. E. Gold. 1989. 
Auditory thresholds in the American cock-
roach Orthoptera: Blattidae: Estimates using 
single-unit and compound action potential 
recordings. Journal of Economic Entomology 
82:687-691. (J. Series No. 8553) 
Hall, R. D., J. P. Smith and G. D. Thomas. 1989. 
Effect of predatory arthropods on the 
survival of immature stable flies Diptera: 
Muscidae. Miscellaneous Publication of the 
Entomological Society of America 74:33-40. 
(J. Series No. 8486) 
Matthews, J. R. and J. J. Petersen. 1989. 
Effect of temperature on parasitism, devel-
opment, and diapause of the filth fly para-
site, Urolepis rufipes Hymenoptera: Pter-
omalidae. Environmental Entomology 
18:728-731. (J. Series No. 8552) 
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Meinke, L. J., Z. B. Mayo, and T. J. Weissling. 1989. 
Pheromone delivery system: Western Com 
Rootworm Coleoptera: Chrysomelidae 
pheromone encapsulation in a starch borate 
matrix. Journal of Economic Entomology 
82: 1830-1835. (J. Series No. 8725) 
Petersen, J. J. 1989. 
Potential for biological control of stable flies 
associated with confined livestock. Miscella-
neous Publication of the Entomological 
Society of America 74:41-45. (J. Series No. 
8289) 
Pruess, K. P. 1989. 
Colonization of immature black flies Diptera: 
Simuliidae on artificial substrates in a 
Nebraska sandy river. Entomological Society 
of America 18:433-437. (J. Series No. 8604) 
Rethwisch, M. D. and G. R. Manglitz. 1989. 
Parasitism by (Praon pequodorum) Viereck 
(Hymenoptera: Aphididae): preferences for 
blue alfalfa aphid and pea aphid Homoptera: 
Aphididae an impact on aphid reproduction. 
Journal of Kansas Entomological Society 
63:298-303. (J. Series No. 8613) 
Smith, J. P., R. D. Hall, and G. D. Thomas. 1989. 
A review of natural mortality and enemies of 
the stable fly Diptera: Muscidae in Missouri. 
Florida Entomologist 72:351-360. (J. Series 
No. 8554) 
Thomas, G. D., 1. L. Berry, D. R. Berkebile, and 
S. R. Skoda. 1989. 
Comparison of three sampling methods for 
estimating adult stable fly Diptera: Muscidae 
populations. Environmental Entomology 
18:513-520. (J. Series No. 8658) 
Weissling, T. J., L. J. Meinke, D. Trimnell, and 
K. L. Golden. 1989. 
Behavioral responses of Dibrotica adults to 
plant-derived semiochemicals encapsulated 
in a starch borate matrix. Entomologia Ex-
perimentalis etApplicata. 53:219-228. (J. 
Series No. 8905) 
M.S. Theses 
Clopton, R. E. 
Ecology and biology of Eutrombicula al-
Jreddugesi (Oudemans 1910) (Acari: Trom-
biculidae) with implications for management. 
(R. E. Gold, Advisor) 
Davis, R. W. 
Distribution of sub-slab injected chlorpyrifos 
in a sandy soil. (S. T. Kamble, Advisor) 
ogg, C, L. 
Factors influencing surface preference by 
the German cockroach (Blattella germanica 
L.), (R. E. Gold, Advisor) 
Peitzmeier, B. A 
Survey of predators and parasites of face fly 
in northeast Nebraska. (J. B. Campbell, 
Advisor) 
Ph.D. Dissertations 
Byers, M. E. 
An assessment of field worker exposure, 
mixer-applicator exposure and off-target 
drift of chemigated insecticides. (S. T. 
Kamble and J. F. Witkowski, Advisors) 
Pawson, B. M. 
Evaluation of factors influencing host 
finding behavior by pteromalid wasps. (J. J. 
Petersen, Advisor) 
FOOD SCIENCE AND TECHNOLOGY 
Journal Articles 
Arndt, E. A and R. L. Wehling. 1989. 
Development of hydrolyzed and hydrolyzed-
isomerized syrups from cheese whey ultrafil-
tration permeate and their utilization in ice 
cream. Journal of Food Science 54:880-884. 
(J. Series No. 8715) 
Arndt. E. A and R. L. Wehling. 1989. 
Evaluation of sweetener syrups derived from 
whey as replacements for sucrose in sugar-
snap cookies. Cereal Foods World 34:423-
428. (J. Series No. 8696) 
Bargman, T. J., G. Hanner, R. Becker, R. Saunders, 
and J. H. Rupnow. 1989. 
Compositional and nutritional evaluation of 
eastern gamagrass [Tripsacum dactyloides 
(L). L.J, a perennial relative of maize. Leben-
sni-Wiss u. Technol. 22:208. (J. Series No. 
8687) 
Danielson, A D., E. R. Peo, Jr., K M. Shahani, 
A J. Lewis, P. J. Whalen, and M. A Amer. 1989. 
Anticholesteremic property of Lactobacillus 
acidophihlus yogurt fed to mature boars. (J. 
Series No. 8543) 
Danielson, A D., E. R. Peo, Jr., K M. Shah ani, 
A J. Lewis, and G. W. Froning. 1989. 
Effect of feeding dried egg yolk on serum 
constituents in adult boars. Nutrition 
Reports International, 40:227-231. (J. Series 
No. 8598) 
Publications 
Dougherty, D. A, M. G. Zeece, R. L. Wehling, and 
J. E. Partridge. 1989. 
High resolution two-dimensional electro-
phoresis of wheat proteins. Journal of 
Chromatography 480:359-369. (J. Series No. 
8950) 
Draper, A M. and M. G. Zeece. 1989. 
Thermal stability of cathepsin D. Journal of 
Food Science 54:1651-1652. (J. Series No. 
8902) 
Sumner, S. S. and S. L. Taylor. 1989. 
Detection method for histamine-producing, 
dairy-related bacteria using diamine oxidase 
and leucocrystal violet. Journal of Food Pro-
tection 52: 105-108. (J. Series No. 8690) 
Versaw, W. K, S. L. Cuppett. D. D. Winters, and 
L. E. Williams. 1989. 
An improved colorimetric assay for bacterial 
lipase in non-fat dry milk. Journal of Food 
Science 54:1557-1558. (J. Series No. 8663) 
Wehling, R. L. and M. M. Pierce. 1989. 
Application of NIR spectroscopy to the 
determination of fat in cheddar cheese. 
Journal of the Association of Official Analyti-
cal Chemists 72:56-58. (J. Series No. 8558) 
Zeece, M. G., D. L. Holt, R. L. Wehling, M. B. Liewen, 
and L. R. Bush. 1989. 
Two-dimensional electrophoresis of bovine 
caseins. Journal of Agricultural and Food 
Chemistry 37:378-383. (J. Series No. 8665) 
Zeece, M. G. and K Katoh. 1989. 
Cathepsin D and its effects on myofibrillar 
proteins: a review. Journal of Food Biochem-
istry 13:157-178. (J. Series No. 8626) 
Book 
Taylor, S. L. and R. A Scanlan. 1989. 
Food tOxicology: a perspective on the relative 
risks. Marcel Dekker, Inc., New York, NY. 
Book Chapters 
Bush, R. K and S. L. Taylor. 1989. 
Seafood allergies, p. 1002-1008. In: P. S. 
Auerbach and E. C. Geehr (eds.), Manage-
ment of Wilderness and Environmental 
Emergencies, 2nd ed., C. V. Mosby Co., St. 
Louis. 
Rayas-Duarte, P. and J. H. Rupnow. 1989. 
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Properties of irradiated starch. In: R. P. 
Milane, J. N. BeMiller, and R. Chan-
drasekarar (eds.), Frontiers in Carbohydrate 
Research 1. Elseiver, U.K 
Publications 
Taylor, S. L., J. A Nordlee, and J. H. Rupnow. 1989. 
Food allergies and sensitivities, p. 225-295. 
In: S. L. Taylor and R. A Scanlan (eds.), 
Food TOxicology: A Perspective on the 
Relative Risks. Marcel Dekker, New York. 
Taylor, S. L. and S. S. Sumner. 1989. 
Risks and benefits of foods and food addi-
tives, p. 663-685. In: A L. Branen, P. M. 
Davidson, and S. Salminen (eds.), Food 
Additives. Marcel Dekker, New York. 
M.S. Theses 
Richter, K. S. 
Physical and genetic properties of a bacteri-
0cin produced by a Pediococcus sp. active 
against Listeria monocytogenes. (R W. 
Hutkins, Advisor) 
Su, Y.-C. 
Substances inferferring with the optimized 
Monier-Williams method for sulfite determi-
nation. (S. L. Taylor, Advisor) 
Watson, K. S. 
Variability of functionality and quality of egg 
albumen. (G. W. Froning, Advisor) 
FORESTRY. FISHERIES AND WILDLIFE 
M.A. Thesis 
Callam, M. A 
Use of prepositioned electrofishing grids to 
assess habitat suitability for Notropis 
stramineus, N. lutrensis and N. blennius in 
the Platte River, Nebraska. (E. J. Peters, 
Advisor) 
M. S. Thesis 
Gubanyi, J. A 
Habitat use and diet analysis of breeding 
common barn-owls in western Nebraska. (R 
M. Case, Advisor) 
Ph.D. Dissertation 
Boes, T. K. 
Reproductive biology of Pinus sylvestris L.: 
Seed yield, flower phenology, the response of 
young seedlings to GA4/7, and developmen-
tal anatomy. (J. R Brandle, Advisor) 
68 
HORTICULTURE 
Journal Articles 
Aggour, A R, D. P. Coyne, and A K. Vidaver. 1989. 
Heritability, phenotypic correlations and as-
sociations of the common blight disease 
reactions in beans. Journal of American 
Society for Horticultural Science 114:828-
833. 0.SeriesNo.858~ 
Aggour, A R, D. P. Coyne, A K. Vidaver, and 
K. Eskridge. 1989. 
Transmission of the common blight patho-
gen in bean seed. Journal of American 
Society for Horticultural Science 114: 1002-
1008. (J. Series No. 8582) 
Aggour, A R, D. P. Coyne, and A K. Vidaver. 1989. 
Comparison of leaf and pod disease reac-
tions of beans Phaseolus vulgaris L. inocu-
lated by different methods with strains of 
(Xanthomonas campe stris pv. phaseoli 
(Smith) Dye.) Euphytica 43: 143-152. (J. 
Series No. 8584) 
Coyne D. P. 1989. 
Research and extension's role in the future 
of dry bean production in the US. 
HortScience 24:542-546. (J. Series No. 
8666) 
Jimenez, J., D. P. Coyne, and F. Anderson. 1989. 
Imbibition of seed of dry beans (Phaseolus 
vulgaris L.) stored under high and low 
temperature and relative humidity condi-
tions. (J. Series No. 8498) 
Jimenez, J., D. P. Coyne, and F. Saladin. 1989. 
Imbibition, germination and cooking time of 
seeds of dry beans (Phaseolus vulgaris L.) 
stored in different containers. Journal of 
Agriculture University Puerto Rico 73:327-
338. (J. Series No. 8499) 
Moxley, R, A, N. R Schneider, D. H. Steinegger, 
and M. P. Carlson. 1989. 
Toxicosis associated with lily-of-the valley 
(ConvaHaria majalis) ingestion in a dog. 
Journal of the American Veterinary Medical 
Association. Vol. 195 pp. 485-487. (J. Series 
No. 8620) 
Stavely, J. R, J. R Steadman, D. P. Coyne, and 
D. T. Lindgren. 1989. 
Belneb rust resistant -1 and 2 Great North-
ern dry bean germplasm. HortScience. 
24:400-401. (J. Series No. 8693) 
Zaiter, H. Z., D. P. Coyne, A K. Vidaver, and 
J. R Steadman. 1989. 
Differential reaction to tepary (Phaseolus 
acutifolius Gray) bean lines to Xanthomonas 
campestris pv., paseoli. HortScience. 
24:134-137. (J. Series No. 8596) 
Book Chapter 
Coyne, D. P. 1989. 
Introductory essay on J. C. Walker and Rose 
Bloom's classical paper 'Effect of environ-
mental factors upon the resistance of 
cabbage to yellows.' J. Agr. Res. 41: 1-15 
(1930), p. 526-528. In: J. Janick (ed.), 
Classical Papers in Horticultural Science, W. 
H. Freeman Co., San Francisco. 
HUMAN DEVELOPMENT AND THE FAMILY 
Journal Article 
Schwab, L. O. 1989. 
Strengths of families having a member with 
a disability. Journal of the Multihandicap-
ped Person, 2:105-117. (J. Series No. 8945) 
Book 
leMasters, E. E., and J. DeFrain. 1989. 
Parents in contemporary America: A Sympa-
thetic View. Fifth Edition. Wadsworth, 
Belmont, California. 
Book Chapters 
Defrain, J., L. Martens, J. Stork, and W. Stork. 
1989. 
Stillbirth. In: R. J. Kastenbaum and B. 
Kastenbaum (eds.), Encyclopedia of Death, 
Oryx Press, Phoenix. 
Van Zandt, S., R. Mou, and D. Abbott. 1989. 
Mental and physical health of rural bereaved 
and nonbereaved elders: a longitudinal 
study. In: D. A. Lund (ed.), Older Bereaved 
Spouses: Research with Practical Applica-
tions, Hemsphere Publishing Corporation, 
New York. 
M.S. Theses 
Richardson, L. 1989. 
Self-concept in male adolescent sexual 
abuse survivors. (W. H. Meredith, Advisor) 
Yankech, J. 1989. 
Alcohol use and corresponding levels of self-
esteem and loneliness: an investigation of 
post secondary students. (J. C. Woodward, 
Advisor) 
Ph.D. Dissertation 
Shickell, C. 1989. 
The psychosocial effects of unemployment 
on individuals and families. (J. DeFrain, 
Advisor) 
Publications 
Twiss, J. 1989. 
The effects of first-time childbearing on 
women 35 years or older as compared to 
young women: transition difficulty, maternal 
adaptation, and role satisfaction. (W.H. 
Meredith, Advisor) 
HUMAN NUTRITION AND 
FOOD SCIENCE MANAGEMENT 
Journal Articles 
Betts, N. and J. Rezek. 1989. 
Attitudes toward food supplement use by 
rural and urban elderly. Journal of Nutrition 
for the Elderly 8(3-4) :67 -77. (J. Series No. 
8628) 
Kies, C. 1989. 
Evening primrose oil: a source of gamma 
linolenic acid. Cereal Foods World Review 
34: 12. (J. Series No. 8908) 
M.S. Theses 
Bergum, K. J. 1989. 
The effects of nutrition messages as pay-
check inserts on consumption of dietary fat 
and cholesterol and on serum cholesterol 
levels of healthy adult subjects. (N. Betts, 
Advisor) 
Chu, F. L. 1989. 
Sodium, chloride and potassium utilization 
as affected by mono- and poly-unsaturated 
fatty acid consumption. (C. Kies, Advisor) 
DeLoughery, J. L. 1989. 
Weight-for-height and body mass index 
reference tables for elderly individuals. (N. 
Betts, Advisor) 
Edionwe, A. 1989. 
Niacin status of humans: effect of diets 
containing whole wheat, yellow corn and 
white corn breads. (C. Kies, Advisor) 
Ekeh-Njoku, V. 1989. 
Fiber, protein and fat utilization by humans 
fed whole wheat and yellow and white corn 
breads. (C. Kies, Advisor) 
Fang, C. S. 1989. 
Iron, copper and zinc utilization as affected 
by mono- and poly-unsaturated fatty acid 
consumption. (C. Kies, Advisor) 
Fu, Q. M. 1989. 
69 
Copper bioavailability to humans as affected 
by carotene, tannins and fiber. (C. Kies, Ad-
visor) 
Publications 
Ganji, V. 1989. 
Zinc bioavailability to humans as affected by 
carotene, tannins and fiber. (C. Kies, Advi-
sor) 
Joo, S. J. 1989. 
Sodium, potassium and chloride utilization 
as affected by alpha-linolenic acid. (C. Kies, 
Advisor) 
Kym, M. H. 1989. 
Sodium, chloride and potassium utilization 
as affected by whole wheat and yellow and 
white corn breads. (C. Kies, Advisor) 
Lee, C. P. 1989. 
Iron, copper and 7inc utilization as affected 
by whole wheat and yellow and white corn 
bread. (C. Kies, Advisor) 
Nelson, V. 1989. 
Soybean product usage by humans. (C. Kies, 
Advisor) 
O'Neil, C. 1989. 
A survey of hospital outpatients' willingness 
to accept nutrition counseling. (N. Betts, 
Advisor) 
Powell, C. 1989. 
The nutritional knowledge of nurses in a 
long term care institution. (N. Betts, Advisor) 
Schenkelberg, P. J. 1989. 
The effect of dietary intake on blood choles-
terol in relation to coronary heart disease. 
(N. Betts, Advisor) 
Zhu, Y. B. 1989. 
Calcium, magnesium and manganese 
utilization as affected by mono- and poly-
unsaturated fatty acid consumption. (C. 
Kies, Advisor) 
Ph.D. Dissertations 
Bednar, C. 1989. 
Nitrite and nitrate: dietary occurrences and 
health implications for humans. (C. Kies, 
Advisor) 
Rojhani, A. 1989. 
Calcium and phosphorus effects on manga-
nese nutrition status. (C. Kies, Advisor) 
70 
Shayesteh, M. R. 1989. 
Soybean oil. omega-3 enriched soybean oil 
and canola oil: comparative effects on blood 
serum lipids and blood platelet aggregation 
in humans. (C. Kies, Advisor) 
Yu, B. H. 1989. 
Pantothenic acid, niacin and thiamin 
utilization from brans. (C. Kies, Advisor) 
NORTHEAST RESEARCH AND 
EXTENSION CENTER 
Journal Articles 
Brumm, M. C., G. W. Jesse, H. F. Mayes, and 
E. T. Clemens. 1989. 
Effects of feed or water restriction, antibiotic 
injection and receiving diet management on 
commingled feeder pig performance. Journal 
of Animal Science 67: 1183-1188. (J. Series 
No. 8691) 
Brumm, M. C. and B. R. Schricker. 1989. 
Effect of dietary potassium chloride on 
feeder pig performance, market shrink, 
carcass traits and selected blood parame-
ters. Journal of Animal Science 67: 1411-
1417. (J. Series No. 8388) 
Brumm, M. C. (and NCR-89 Technical Committee 
on Confinement Management of Swine). 1989. 
Effect of vitamin C and space allowance on 
performance of weanling pigs. Journal of 
Animal Science 67:624-627. (J. Series No. 
9253) 
Clemens, E. T., B. D. Schultz, M. C. Brumm, 
G. W. Jesse, and H. F. Mayes. 1989. 
Serum automated chemistry profile of feeder 
pigs, as influenced by market stress and 
feeding regimen. American Journal of 
Veterinary Research 50: 1114-1117. (J. 
Series No. 8617) 
Echtenkamp, G. W. and R. S. Moomaw. 1989. 
No-till corn production in a living mulch 
system. Weed Technology 3:261-266 (J. 
Series No. 8618) 
Mader, T. L., O. A. Turgeon, Jr., T. J. Klopfenstein, 
D. R. Brink, and R. R. Oltjen. 1989. 
Effects of previous nutrition, finishing 
regimen and protein level on finishing 
performance of beef cattle. Journal of 
Animal Science 67:318-328. (J. Series No. 
8488) 
Peters, T. J .. R. S. Moomaw. and A. R. Martin. 1989. 
Herbicides for postemergence control of 
annual grass weeds in seedling forage 
grasses. Weed Science 37:375-379. (J. 
Series No. 8605) 
Rzewnicki, p, E" R Thompson, G, W, Lesoing, 
R W, Elmore, C, A Francis, A M, Parkhurst. and 
R S, Moomaw, 1989, 
On-farm experiment designs and implica-
tions for locating research sites, American 
Journal of Alternative Agriculture 3: 168-
173. (J. Series No. 8804) 
Shapiro, C.A and AD. Flowerday. 1989. 
Effect of etridiazol in combination with urea 
and UAN-solutions on corn. Journal of 
Fertilizer Issues 6:36-43. (J. Series No. 
8881) 
Shapiro, C.A, W. L. Kranz, and 
A M. Parkhurst. 1989. 
Comparison of harvest techniques for 
cornfield demonstrations. American Journal 
of Alternative Agriculture 4:59-64. (J. Series 
No. 8953) 
PANHANDLE RESEARCH AND 
EXTENSION CENTER 
Journal Articles 
Brejda, J. J., L. E. Moser, S. S. Waller, S. R Lowry, 
P. E. Reece, and J. T. Nichols. 1989. 
Atrazine and fertilizer effects on Sandhills 
subirrigated meadow. Journal of Range 
Management 42:104-108. (J. Series No. 
8337) 
Roeth, F. W., R G. Wilson, A R. Martin, and 
P. J. Shea. 1989. 
Enhanced soil degradation of butylate and 
EPTC in Nebraska fields. Weed Technology 
3:24-29. (J. Series No. 8464) 
Smith, J. A and C. D. Yonts. 1989. 
Final emergence of corn, sugarbeets and dry 
edible beans in three tillage systems. 
Applied Engineering in Agriculture 5:29-34. 
(J. Series No. 8188) 
Vogel, K. P., H. F. Mayland, P. E. Reece, and 
J. F. S. Lamb. 1989. 
Genetic variability for mineral element 
concentration of crested wheatgrass forage. 
Crop Science 29:1146-1150. (J. Series No. 
8779) 
Weiss, A and E. D. Kerr. 1989. 
Evaluating the use of pest management 
information by growers: an example using 
Cercospora leaf spot of sugar beet. Applied 
Agricultural Research 4: 168-172. (J. Series 
No. 8642) 
Publications 
Weiss, A. and J. G. Robb. 1989. 
Challenge for the future: incorporating 
systems into the agricultural infrastructure. 
Journal of Production Agriculture 2:287-
289. (J. Series No. 8960) 
Wilson, R G. 1989. 
Sand sagebrush ArtemisiafiliJolia and brittle 
pricklypear OpuntiaJragilis control. Weed 
Technology 3:272-274. (J. Series No. 8650) 
Wilson, R G. 1989. 
New herbicides for weed control in estab-
lished alfalfa Medicago sativa. Weed Tech-
nology 3:523-526. (J. Series No. 8863) 
Yonts, C. D., J. A Smith, J. E. Bailie, and 
M. D. Rath. 1989. 
Frequency distribution and percent cover for 
corn, sugarbeet and dry bean residue. 
Transactions of the American Society of 
Agricultural Engineering 32: 1566-1570. (J. 
Series No. 8655) 
Book Chapter 
Roeth, F. W., A. R Martin, R G. Wilson, and 
P. J. Shea. 1989. 
Enhanced carbamothiate degradation in 
Nebraska: a ten year summary, p. 23-36. In: 
K. D. Racke and J. R Coats (eds.l. En-
hanced Biodegradation of Pesticides in the 
Environment. American Chemical Society 
Symposium Series 426. 
PLANT PATHOLOGY 
Journal Articles 
Aggour, A R, D. P. Coyne, and A. K. Vidaver. 1989. 
Comparison of leaf and pod disease reac-
tions of beans (Phaseolus vulgaris L.) 
inoculated by different methods with strains 
of Xanthomonas campestris pv. phaseoli 
(Smith) Dye. Euphytica 43:143-152. (J. 
Series No. 8584) 
Aggour, A R, D. P. Coyne, A K. Vidaver, and 
K. M. Eskridge. 1989. 
Transmission of the common blight patho-
gen in bean seed. Journal of the American 
SOCiety for Horticultural Science 14: 1002-
1008. (J. Series No. 8582) 
Chase, T. E., J. A Nelson, D. E. Burbank, and 
J. L. Van Etten. 1989. 
71 
Mutual exclusion occurs in a chlorella-like 
green alga inoculated with two viruses. 
Journal of General Virology 70: 1829-1836. 
(J. Series No. 8787) 
Publications 
Dickman, M. B. and J. E. Partridge. 1989. 
Transformation of fungal pathogens with 
molecular markers to study stalk rot of corn. 
Theoretical and General Genetics 77:535-
539. (J. Series No. 8621) 
Dickman, M. B., G. K. Podila, and 
P. E. Kolattukudy. 1989. 
Insertion of cutinase gene into a wound 
pathogen enables it to infect intact host. 
Nature 342:446-448. (J. Series No. 8990) 
Dougherty, D. A., M. G. Zeece, R L. Wehling, and 
J. E. Partridge. 1989. 
High resolution two-dimensional electro-
phoresis of wheat proteins. Journal of 
Chromatography 480:359-369. (J. Series No. 
8950) 
Langenberg, W. G. 1989. 
Soilborne wheat mosaic virus antigen binds 
to cylindrical inclusions of potyviruses in 
doubly infected cells of wheat. Cytology and 
Histology 79:1265-1271. (J. Series No. 8729) 
Langenberg, W. G. and D. E. Purcifull. 1989. 
Interactions between pepper ringspot virus 
and cylindrical inclusions of two 
potyviruses. Journal of Ultrastructure and 
Molecular Structure Research 102:53-58. (J. 
Series No. 8904) 
Langenberg, W. G., S. A. Lammel, and 
D. E. Purcifull. 1989. 
Sorghum chlorotic spot virus binds to 
potyvirus cylindrical inclusions in tobacco 
leaf cells. Journal of Ultrastructure and 
Molecular Structure Research 102:47-52. (J. 
Series No. 8804) 
Powers, T. 0., L. J. Sandall, and 
D. S. Wysong. 1989. 
Distribution of soybean cyst nematode in 
Nebraska. Annals of Applied Nematology 
21(4S):612-614. (J. Series No. 8458) 
Powers, T. 0., S. Jensen, S. D. Kindler. C. J. Stryker, 
and L. J. Sandall. 1989. 
Mitochondrial DNA divergence in greenbugs. 
Homoptera: Aphididae biotypes. Annals of 
the ESA. 82:298-302. (J. Series No. 8698) 
Rohozinski, J., L. E. Girton, and J. L. Van Etten. 
1989. 
Chlorella viruses contain linear nonper-
muted double-stranded DNA genomes with 
covalently closed hairpin ends. Virology 
168:363-369. (J. Series No. 8733) 
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Rohozinski. J. and J. L. Van Etten. 1989. 
Characterization of DNA polymerases in an 
uninfected and virus PBCV -1 infected green 
alga-Chlorella strain NC64A. Intervirology 
30:156-162. (J. Series No. 8600) 
Rohozinski. J. and J. L. Van Etten. 1989. 
Purification and characterization of soluble 
and membrane associated DNA polymerases 
from a virus PBCV -1 infected green alga 
ChIarella NC64A. Journal of Experimental 
Botany 40:1293-1298. (J. Series 8599) 
Shaik, M., T. A. Dickinson, and J. R Steadman. 
1989. 
Variation in rust susceptibility in beans: 
predicting lesion size from leaf developmen-
tal stage measured by leaf age, length, and 
plastochron index. Phytopathology 79: 1035-
1042. (J. Series 8645) 
Shaik, M. and J. R Steadman. 1989. 
The effect of leaf developmental stage on the 
variation of resistant and susceptible 
reactions of Phaseolus vulgaris to Uromyces 
appendiculatus. Phytopathology 79: 1028-
1035. (J. Series No. 8772) 
Stavely, J. R, J. R Steadman, D. P. Coyne, and 
D. T. Lindgren. 1989. 
Belneb rust resistant -1 and -2 Great 
Northern dry bean germplasm. HortScience 
24:400-401. (J. Series No. 8693) 
Stavely, J. R, J. R Steadman, and 
R T. McMillan, Jr. 1989. 
New pathogenic variability in Uromyces ap-
pendiculatus in North America. Plant 
Disease 73:428-432. (J. Series No. 8693) 
Weiss, A.. D. L. Lukens, J. M. Norman, and 
J. R Steadman. 1989. 
Leaf wetness in dry beans under semi-arid 
conditions. Agricultural and Forest Meteor-
ology 48: 149-162. (J. Series No. 8020) 
Zaiter, H. Z., D. P. Coyne, A. K. Vidaver, and 
J. R Steadman. 1989. 
Differential reaction of Tepary bean lines to 
Xanthomonas campestris pv. phaseoli. 
HortScience 24: 134-137. (J. Series No. 
8596) 
Book Chapters 
Kolattukudy. P. G., G. K. Podila, E. Roberts, and 
M. B. Dickman. 1989. 
Gene expression resulting from the early 
signa in plant-fungus interaction, p. 87-102. 
In: B. Staskawics, P. AlqUist, and O. Yoder 
(eds.), Molecular Biology of Plant-Pathogen 
Interactions. Alan R Liss, New York. 
Schwartz. H. F. and J. R. Steadman. 1989. 
White mold. Chapter 9. p. 211-130. In: H.F. 
Schwartz and M.A Pastor-Corrales (eds.) 
Bean production problems in the tropics. 
CIAT Press. 
M.S. Theses 
Coziahr. L. V. 1989. 
The effect of copper on Xanthomonas 
campestris pv. phaseoli. (AK. Vidaver. 
Advisor) 
Heise. P. J. 1989. 
Xanthomonas campestris pv. Asclepiadis pv. 
nov .. causative agent of bacterial blight of 
milkweed (Asclepias spp.) (AK. Vidaver. 
Advisor) 
Stuczynski, M. E. 1989. 
Characterization of a Chlorella virus DNA 
segment that functions as an autonomously 
replicating sequence in yeast. (J.L. Van 
Etten. Advisor) 
Wrobel. A L. 1989. 
A further investigation of Pseudomonas 
gladioli pathovar gladioli (severini) as the 
causal agent of scorch of rhizomatous iris. 
(J.E. Watkins. Advisor) 
Ph.D. Dissertations 
Godoy. G. 1989. 
Studies on the pathogenicity and biological 
control of the white mold pathogen Sclerot-
inia sclerotiorum (Lib.) De Bary. (J.R. Stead-
man. Advisor) 
Zapata. M. 1989. 
Host-pathogen interaction of the tepary 
bean. Phaseolus acutifolius with the common 
bean blight pathogen. Xanthomonas 
campestris pv. phaseoli. (AK. Vidaver. 
Advisor) 
SOUTH CENTRAL RESEARCH AND 
EXTENSION CENTER 
Journal Articles 
Klocke. N. L.. D. E. Eisenhauer. J. E. Specht. 
R. W. Elmore. and G. W. Hergert. 1989. 
Irrigate soybeans by growth stages in 
Nebraska. Applied Engineering in Agricul-
ture 5:361-366. (J. Series No. 8659) 
Specht. J. E .. R. W. Elmore. D. E. Eisenhauer. 
and N. W. Kocke. 1989. 
Growth stage scheduling criteria for soy-
beans. Irrigation Science 10:99-111. (J. 
Series No. 8461) 
Publications 
Roeth. F. W .. R. G. Wilson. A R. Martin. and 
P. J. Shea. 1989. 
Enhanced soil degradation of butylates and 
EPTC in Nebraska fields. Weed Technology 
3:24-29. (J. Series No. 8464) 
M.S. Thesis 
Slater. G. P. 1989. 
Response of two soybean cultivars to 
benomyl foliar fungicide plus Nand P 
fertilizer under sprinkler irrigation. (R. W. 
Elmore. Advisor) 
TEXTILES. CLOTHING AND DESIGN 
Journal Articles 
Crews. P. C. 1989. 
Effectiveness of dye setting treatments on 
cotton fabrics dyed with direct. reactive and 
vat dyes. Clothing and Textiles Research 
Journal 7:1-7. (J. Series No. 8562) 
Crews. P. C. 1989. 
A comparison of selected UV filtering materi-
als for the reduction of fading. Journal of the 
American Institute for Conservation 28: 117-
125. (J. Series No. 8704) 
Hild. D. N .. J. M. Laughlin. and R. E. Gold. 1989. 
Laundry parameters as factors in lowering 
methyl parathion residue in cotton/polyes-
ter fabrics. Archives of Environmental Con-
tamination and Toxicology 18:908-914. (J. 
Series No. 8529) 
Kean. R. C. and C. O. Levin. 1989. 
Orientations towards home sewing. Clothing 
and Textiles Research Journal 8:28-34. (J. 
Series No. 8401) 
Laughlin. J. and R. E. Gold. 1989. 
Evaporative dissipation of methyl parathion 
from laundered protective apparel fabrics. 
Bulletin of Environmental Contamination 
and Toxicology 42:566-573. (J. Series No. 
8706) 
Laughlin. J. and R. E. Gold. 1989. 
73 
Methyl parathion redeposition during 
laundering functionally finished protective 
apparel fabrics. Bulletin of Environmental 
Contamination and TOxicology 42:691-699. 
(J. Series No. 8700) 
Publications 
Research Bulletin 
Stone, J. (Ed.), K Rigakis, M. Rucker, T. A Perenich, 
M. Raheel, S. Kadolph, C. Kim, J. Stone, B. Reagan, 
A C. Slocum, W. Olson, J. Laughlin, C. Nelson, J. 
Fleeker, C. Janecek, D. Branson, and A Fehringer. 
1989. 
Use and care of clothing worn for pesticide 
application: A five-state survey report. 
Research Bulletin 318. North Central 
Cooperative Series. 
Book Chapters 
Laughlin, J. and R E. Gold. 1989. 
Impact of water hardness and surfactant 
systems use in refurbishment of protective 
apparel fabrics contaminated with methyl 
parathion, p. 101-105. In: J. Eggestad (ed.), 
NOKOBETEF III. Gausdal, Norway. 
Laughlin, J. and R E. Gold. 1989. 
Experimental nonwoven protective apparel 
fabriCS: methyl parathion residue retention 
before and after refurbishment, p. 164-169. 
In: J. Eggestad (ed.), NOKOBETEF III. 
Gausdal, Norway. 
M.S. Theses 
Sievert, S. 1989. 
An evaluation of milkweed floss as an 
insulative fiber. (P. C. Crews, Advisor) 
Shea, E. W. 1989 
The Nebraska quiltmaker. (P.C. Crews, 
Advisor) 
VETERINARY SCIENCE 
Journal Articles 
Anderson, G. A, D. L. Phillips, A S. Waldvogel, 
and B. 1. Osburn. 1989. 
Detection of bluetongue virus in bovine 
fetuses using the avidin-biotin complex im-
munoperoxidase method. Journal ofVeteri-
nary Diagnostic Investigation 1 :45-49. (J. 
Series No. 8735) 
Doster, A R, D. L. Armstrong, and 
T. W. Bargar. 1989. 
Seminoma and parathyroid adenoma in a 
snow leopard (Panthera unica) ultrastructu-
ral appearance. Journal of Comparative Pa-
thology 100:475-480. (J. Series No. 8578) 
Hariharan, K, S. Srikumaran, R A Moxley, and 
F. A Osorio. 1989. 
Induction of neutralizing antibodies to 
transmissible gastroenteritis virus by anti-
idiotypic antibodies. Viral Immunology 
2:133-141. (J. Series No. 8813) 
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Moxley, R A, N. R Schneider, D. H. Steinegger, 
and M. P. Carlson. 1989. 
Apparent toxicosis associated with lily-of-
the-valley (Convallana majalis) ingestion in a 
dog. Journal of the American Veterinary 
Medical Association 195:485-487. (J. Series 
No. 8620) 
Osorio, F., S. Srikumaran, M. Rhodes, 
D. Christensen, and P. Srikumaran. 1989. 
Detection of bovine herpesvirus-l speCific 
IgM using a capture enzyme assay with 
isotype-specific monoclonal antibodies. 
Journal Veterinary Diagnostic Investigation 
1: 139-145. (J. Series No. 8714) 
Osorio, F. A, G. A Anderson, J. Sanders, and 
D. J. Grotelueschen. 1989. 
Detection of bovine respiratory syncytial 
virus using a heterologous antigen-capture 
enzyme immunoassay. Journal of Veterinary 
Diagnostic Investigation 1 :210-214. (J. 
Series No. 8979) 
Payvandi, F., S. Srikumaran, T.R Shields, and 
E.D. Erickson. 1989. 
Monoclonal antibodies for coagglutination of 
Streptococcus suis type 1. Veterinary Micro-
biology 20:349-356. (J. Series No. 8566) 
Rhodes, M. B., C. A Klucas, M. L. Frey, and 
G.A Anderson. 1989. 
A blocking ELISA for the detection of specific 
antibodies to bovine respiratory syncytial 
virus. Journal of Veterinary Diagnostic In-
vestigation 1:324-328. (J. Series No. 8776) 
Book Chapter 
Hollis, L. C. and L. J. Perino. 1989. 
Effects of hormones on nutrition and growth 
in beef cattle. Veterinary Clinics of North 
America. 
M.S. Theses 
Brodersen, B. W. 1989. 
Use of glutathione precursors for control of 
acute pulmonary edema and emphysema in 
cattle. (AR Doster, Advisor) 
Chan-Hee Chae, 1989. 
Resistance to host immune defense mecha-
nisms afforded by capsular material of 
pasteurella haemolytica, Serotype 1. (G.A 
Anderson and M.J. Gentry, Advisors) 
Huether, M. 1989. 
Molecular characterization of extrachromo-
somal DNA in Actinobacillus Haemophilus 
pleuropneumoniae. (G.A. Anderson, Advisor) 
Stine, D. L. 1989. 
Immune responses for serotype cross-
protection from Actinobacillus p[europneumo-
niae. (G.A Anderson, Advisor) 
Ph.D. Dissertations 
Borca, M. V. 1989. 
Analysis of the immune response to the 
major immunogenic area of foot and mouth 
disease virus A12". (S. Srikumaran, Advisor) 
Fedorka-Cray, P. J. 1989. 
Actinobacillus Haemophitus p[europneumo-
niae virulence factors: partial characteriza-
tion and efficacy studies in swine. (G.A An-
derson, Advisor) 
WEST CENTRAL RESEARCH AND 
EXTENSION CENTER 
Journal Articles 
Brejda, J. J., L. E. Moser, S. S. Waller, S. R Lowry, 
P. E. Reece, and J. T. Nichols. 1989. 
Atrazine and fertilizer effects on sandhills 
subirrigated meadow. Journal of Range 
Management 42: 104-108. (J. Series No. 
8337) 
Hatfield, P. G., D. C. Clanton, K. M. Eskridge, and 
D. W. Sanson. 1989. 
Forage intake by lactating beef cows differ-
ing in potential for milk production. Journal 
of Animal Science 67:3018-3027. (J. Series 
No. 8790) 
Klocke, N. L., J. T. Nichols, P. H. Grabouski, and 
R Todd. 1989. 
Intercropping corn in perennial cool-season 
grass on irrigated sandy soil. Journal 
Production Agriculture 2:42-46. (J. Series 
No. 8644) 
Klocke, N. L., D. E. Eisenhauer, J. E. Specht, 
R W. Elmore, and G. W. Hergert. 1989. 
Irrigating soybeans by growth stages in 
Nebraska. Applied Enginerring in Agricul-
ture 5:361-366. (J. Series No. 8659) 
Sanson, D. W. and D. C. Clanton. 1989. 
Intake and digestibility of low-quality 
meadow hay by cattle receiving various 
levels of whole shelled com. Journal of 
Animal Science 76:2854-2862. (J. Series No. 
8794) 
Schmidt, J. W., A F. Dreier, J. H. Hatchett, 
V. A Johnson, P. J. Mattern, D. V. McVey, and 
P. T. NordqUiSt. 1989. 
Registration of 'Cody' wheat. Crop Science 
29:490-491. (J. Series No. 8629) 
Publications 
Specht, J. E., D. E. Eisenhauer, R W. Elmore, 
and N. L. Klocke. 1989. 
Growth stage scheduling criteria for soy-
beans. Irrigation Science 10:99- Ill. (J. 
Series No. 8461) 
Stavely, J. R, D. P. Coyne, D. T. Lindgren, and 
J. R Steadman. 1989. 
Belneb rust resistant - 1 and 2 - Great 
Northern dry bean germplasm. HortScience 
24:400-401. (J. Series No. 8693) 
Wicks, G. A, S. R Lowry, and D. H. Popken. 1989. 
Survey of winter wheat Triticum aestivum 
stubble fields sprayed with herbicides after 
harvest in 1986. Weed Tech 3:244-254. (J. 
Series No. 8534) 
M.S. Theses 
Plugge, B. L. 1989. 
Estrous synchronization of heifers utilizing 
MGA and Lutalyse compared to Syncro-
Mate-B with AI or natural service. (G. H. 
Deutscher and J. E. Kinder, Advisors) 
Peitzmeier, B. A 1989. 
Parasites and predators of the face fly 
(Musca autumna[is DeGeer) in Northeast 
Nebraska, (J. B. Campbell, Advisor) 
Ph.D. Dissertation 
Walker, G. 1989. 
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Bioavailability of calcium in alfalfa hay for 
gestating swine. (M. D. Danielson, Advisor) 
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VARIETY AND GERMPLASM RELEASES 
Department of Agronomy 
Crop: Proso Millet (Panicum miliaceum L.) 
Variety Name: Sunup 
Scientists: L. A. Nelson 
Characteristics: Sunup is a white seeded proso with 
seed size intermediate between Dawn and Rise. It 
has a head type that is compact, but not as compact 
as Dawn. It has a height greater than Rise, but not 
as tall as Panhandle. It is as resistant to lodging as 
Dawn or Rise in spite of its taller height. Test weight 
and seed size are acceptable for use in the bird seed 
market as well as for livestock feed. Insect and dis-
ease epidemics are not a problem in western Ne-
braska. There is some variability in height, head 
type, and seed color but it does not contain red seed. 
Crop: Grain Sorghum [Sorghum bicolor (L.) Moench] 
Germplasm Release: AlB Pair NI22 
Scientists: D. J. Andrews 
Released by: Nebraska Agricultural Research Divi-
sion and the United States Department of Agricul-
ture 
Characteristics: It has a height of 85 cm and 
flowers in apprOximately 72 days. NI22 has normal 
plant color, normal midribs, and a semi-open pan-
icle. The seed is white and has no testa layer. The 
line may have value when used directly as a female 
parent in hybrid combination or when utilized as 
germplasm in a breeding program. 
Crop: Grain Sorghum [Sorghum bicolor (L.) Moench] 
Germplasm Release: AlB Pair N 123 and AlB Pair 
NI24 
Scientists: D. J. Andrews, P. T. Nordquist, J. R. 
Rajewski, G. R. Goll, and L. A. Pavlish. 
Characteristics: Both NI23 and NI24 were derived 
from an S2 family chosen from Nebraska population 
NP6B in muItilocation tests. Plants were testcrossed 
onto MA4 and A-lines developed concurrently with 
selection in the maintainer lines. Both lines are early 
maturing less than 60 days to flower. NI24 is 2 days 
earlier, and shorter (75cm) than N123 (80cm). Both 
have normal plant color (purple), open panicles and 
Variety and Germplasm Releases and Patents 
white seed. Hybrids made with several pollinators 
with these two seed parents have given competitive 
yields in short season and moderately short season 
environments requiring early maturing hybrids. The 
two seed parents apparently differ in which pollina-
tors they combine with best. No specific pathogen 
resistances have been determined. 
Crop: Grain Sorghum [Sorghum bicolor (L.) Moench] 
Germplasm Release: AlB Pair NI25 and AlB Pair 
NI26 
Scientists: J. D. Eastin, E. Boilesen, and D. J. 
Andrews 
Characteristics: These are short, white seeded lines 
with a medium to low seed number which produce 
medium to short height hybrids depending on the 
pollinator and the climate. These two sister lines 
come from a fairly diverse genetiC background. One 
parent is an ICRlSAT population selection developed 
parallel to N94A, N95A and N96A and was crossed to 
KHB. These A lines are earlier than either parent 
and generally run 4 to 6 days earlier than KS57. No 
breakdown in genetic sterility in any environment 
has been observed. 
Crop: Grain Sorghum [Sorghum bicolor (L.) Moench] 
Germplasm Release: Thirty-six Grain Sorghum 
Germplasms 
Scientists: D. J. Andrews, G. R. Goll, J. F. Rajewski, 
and J. D. Eastin 
Released By: Nebraska Agricultural Research 
Division, Kansas Agricultural Experiment Station, 
and Georgia Agricultural Experiment Station. 
Characteristics: Crosses were made between 
introduced tropical food quality sorghums, obtained 
mostly from ICRlSAT, which were maintainers on the 
Al milo cms system and a number of U. S. seed 
parents. Progeny were selected from the resulting 
populations a) for utilization in collaborative tropical 
breeding programs, and b) as potential new 
germplasm for U. S. grain sorghum breeding pro-
grams. Twenty-eight lines were selected which 
produced testcrosses of acceptable height and a 
good expression of male sterility in all plants. Seven 
lines, not testcrossed, but of a parentage likely to be 
maintainers were selected on per se performance. 
One line gave a superior fertile testcross and was 
also included. Some residual variability for height, 
maturity, head and seed size was evident in most 
lines. 
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Crop: Grain Sorghum [Sorghum bicolor (L.) Moench] 
Germplasm Release: 80 Sorghum Tan Plant Popu-
lation Families 
Scientists: J. D. Eastin. E. Boilesen. D. J. Andrews. 
P. Bramel-Cox and M. W. Witt. 
Released By: Nebraska Agricultural Research 
Division and the Kansas Agricultural Experiment 
Station 
Characteristics: The derived population from which 
these families were selected is shorter and earlier 
than both the original TP24 population and the 
Georgia version. The Georgia version was especially 
late for Nebraska conditions. After three random 
matings in Nebraska. 200 fertile plants were selected 
from which some 700 mostly S3 families were 
developed generally with tan plant color and light 
colored seed. Fifteen heads were composited from 
each of 80 families for release. 
Crop: Winter Triticale (X 7Titicosecale Wittmack) 
Variety Name: Newcale (NE83T12) 
Scientists: P. S. Baenziger 
Characteristics: Newcale is an awned, white glumed 
winter triticale whose primary use will be as a feed 
grain triticale. The awns are rough, moderately long 
and brown to black in color. The neck of the stem is 
straight and moderately pubescent. Floret fertility is 
good. The kernels are red, elliptical, large and 
slightly wrinkled. Newcale has a 1000 kernel weight 
and kernel protein content that is higher than most 
wheats. Test weight generally exceeds the triticale 
standard of 48 lb/bu. It is earlier in flowering than 
most winter wheats and winter forage triticales, and 
is later than most winter barleys. It has good straw 
strength, is slightly taller than Siouxland but shorter 
than most forage triticales. The spike is middense to 
dense, moderately long, and inclined to nodding at 
maturity. Newcale is moderately resistant to the 
currently prevalent races of leaf and stem rust and 
contains probably Sr31. It is susceptible to Hessian 
fly (Great Plains Biotype) and wheat soil borne 
mosaic virus, and very susceptible to Cephalospo-
rium stripe. 
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Crop: Winter Barley (Hordeum vulgare L.) 
Variety Name: Perkins (NE851808) 
Scientists: P. S. Baenziger 
Characteristics: It is a six-row, smooth-awned 
winter feed barley cultivar. The spike is carried erect, 
is moderately dense and moderately short. The 
kernels are colorless and intermediate in size. 
Perkins is generally intermediate in heading date, 
and it has an excellent bushel weight. It is interme-
diate in height and has good straw strength. It is 
moderately resistant to the Barley Yellow Dwarf 
virus, and is believed to be susceptible to currently 
prevalent races of stem rust. 
Department of Horticulture 
Crop: Chrysanthemum (Chrysanthemum 
moriJolium ) 
Variety Name: 80116, 81106, 81107, 81122, 86111 
and 86129 
Scientists: D. T. Lindgren 
Characteristics: All six selections are more com-
pact. plantwise, compared to previous chrysanthe-
mum selections released by the University of Ne-
braska. No insect injury was observed on any of 
these selections. A slight amount of leaf spot (Septa-
ria chrysanthemi) was observed on two year old field 
plants of selections 81106 and 81107 but not on one 
year old field plants or greenhouse plants. No 
diseases were noted on the other four selections. All 
six selections are tolerant of light frosts (26-28°F) 
with only slight flower discolorations. 
PATENTS 
DEPARTMENT OF AGRONOMY 
Patent Title: Subtiller 
Patent Number: 4 817 727 
Scientists: L. N. Mielke and L. L. Bashford 
Description: The subtiller was developed to fracture 
horizontal shear planes caused by repeated sweep 
operations and to loosen soil several inches below 
such shear planes, thereby decreasing the density of 
the subsoil. It is a combination sweep and subtiller 
having a plurality of leg shanks extending downward 
from the sweep. Each shank is angled in the direc-
tion of travel to push soil toward the center of the 
sweep, and simultaneously to provide minimal draft. 
In addition, there is a horizontal bend midway 
between the upper and lower extremities of the 
shank so that the lower extremity is bent toward the 
center of the sweep in order to cause a soil fracture 
plane in the direction of the center of the sweep. The 
lower end of the shank has a diagonal bend toward 
the center of the sweep to agitate the soil thereby. 
AGRICULTURAL ENGINEERING 
Patent Title: Biodegradable Polymers. 
Patent Number: 393,373. 
Scientists: R. Chinnaswamy and M.A. Hanna 
Description: The patent proposes a reactive extru-
sion process for producing a starch based foam 
plastic product. Starch, polystyrene and some food 
grade chemicals are combined via HTST extrusion to 
produce a foam product for use in applications such 
as egg cartons, fast food clam shells and fresh meat 
trays. 
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AGRICULTURAL RESEARCH SITES 
Panhandle Research and 
Extension Center, Scottsbluff 
\ Northwest Agricultural 
\ Laboratory, Alliance 
• 
High Plains Agricultural 
laboratory, Sidney 
Gudmundsen Sand hills Laboratory 
Northeast Research and 
Extension Center, Concord 
Genoa Farm (Foundation Seed), Genoa 
~ "" 
"""""'" 
Agricultural Research 
and Development Center, Mead 
Horning 
" State Farm (Forestry), 
".... Plattsmouth 
Dalbey-Halleck Farm, Virginia 
South Central Research West Central Research and 
Extension Center, North Platte and Extension Center, Clay Center 
l04th 
REPORT OF RESEARCH EXPENDITURES 
THE UNIVERSITY OF NEBRASKA 
AGRICULTURAL RESEARCH DIVISION 
July 1, 1989 through June 30, 1990 
FEDERAL FORMULA FUNDS: 
Hatch Formula ............................................. $ 1,996,279 
Regional Research .......................................... $ 786,439 
McIntire-Stennis ............................................. $ 139,757 
Animal Health ................................................ $ 168,428 
Total Federal Formula Funds ............................................ $ 3,090,903 
STATE APPROPRIATED FUNDS ........................................................ $18,041,840 
CONTRACTS AND GRANTS: 
USDA Coop Agreements ................................ $ 3,783,127 
USDA Special & Competitive .......................... $ 448,540 
Federal Grants -
(NSF, NIH, HEW, AID) .......................... $ 2,422,810 1 
Industry Grants ............................................. $ 3,222,013 
Total Grants and Contracts ............................................... $ 9,876,490 
Sub-Total. ........................................................................................... $31,009,233 
PRODUCT SALES ................................................................................ $ 5,833,130 
TOTAL EXPENDITURES .................................................................... $36,842,363 
$442.914 was added to show actual Agricultural Research Division expenditures reflecting transfers from International Programs. 
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